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On the Geohgtf of Auvergnej particularly in connexion with the 
Origin of Trap Rocks and the Elevation Theory, By Pto» 
fessor FoRBE3. Communicated by the Author.* 

It can hardly at the present day be required that I should 
present any formal apology for offering my speculations on k 
subject removed, as some may suppose, from those to which^ 
professionally, mj attention is habitually directed. Yet I wiU^ 
ingly take the occasion of presenting to the Society, together 
with the few and somewhat desultory observations which these 
remarks are intended to introduce, some reflections on the post* 
tion which geology ought to hold in relation to the other sci- 
jences; reflections which the recent application of mathematics to 
the elevation theory of Von Buch and Elie de Beaumont render 
the more fitted to the present occasion. 

If geologists have had reason to congratulate themselves upon 
the escape of their science from the hands of the cosmogonists 
of a century ago, they may perhaps one day disco vec that, as 
regards the progress of knowledge towards the end which all 
consider as the ultimate aim of science, the discovery of causes^ 
the reform which was happily wrought in geology, has been car« 
ried to an extreme. 

The great mass of exertion which has, within the last forty 
years, been brought to bear upon the subject, has been, I fear 
we must confess it, rather the exertion of the hand than of the 
head. With a self-denial, in moderation preeminently praise* 
worthy, have geologists, especially those of England and Germa- 
ny, been accumulating and classifying j^&c^^, which in inductive 
philosophy essentially form the basis of reasoning. Of this we 

« Bead before the Bojal Society of Edkibui^li on 7th and 2l8i Dec* 1855. 
A collection of apecim^tfl ilhislrathre of the paper, was at the aam^ time pus- 
seated to the Societj. 

VOL, XXI. NO, XLI.— JULY 18S6. A 

Digitized by CjOOQIC 



S Professor Forbes on tfie Geology qfJuvergne. 

should be the last to complain, were these efforts always well 
directed ; but even^the ri^d canons of the Baconian school admit 
of discrimination in the search of truth, a faculty nearly (though 
not quite) as essential in the observer as in the experimentalist, 
and without which he cannot have the slightest clew to separate 
what is hoportadt from what is trivial,— iiehat is adapted for im- 
mediate application to the aids of science, from what it would be 
soon enough to detail a cenjtury hence, — without which the re- 
sults of his labour, however accurate, tnay b6 redundant^ and his 
painfully Collected cabinet, as useless to science as if its elements 
bad taken their natural course to the chisel or the limekiln. 

The geologist has confined himself too laueh to the aoctimu- 
lation of undigested facts* He has considered his science too 
much fts a mere department of natural history, without refeN 
eiice to the far more important questions of ^iause produdng 
chang^^ yr\ivckk brings it under the immediate dominion of naiM- 
tal philosophy. For although we cannot for a motn«nt overlook 
the bold and admirable speculations of Hutton, and the i^ 
searches consequent upon them conducted in the best spirk <X 
inductive science by [Flayfair and Hall,— it must be ddmit- 
XfsA that this chapt^ of scientific history is in a great measure 
insulated from that of the iige, and that the methods and r^sut^ 
of these observers have scan^ely been quoted, even by those who 
have adopted their conclusions, without materially enlarging th«lr 
]pMremises. 

This n^lect of the great ends of geology, may in some mea- 
sure be Ascribed to a discovery which ought to have been one 
of the principal sources of their advancement. The relations of 
the organized fossils found in the strata to the order of superpo- 
eitibn of these striata, was calculated to affix-d an indication of 
the highest vaiiie for the <dassi&»tkm of the gfoups of rocks 
where mineralogical characters were awantitig, and for theidni- 
lificatioa of imuiated deposUs. 

We ought notj perhaps, to be aitonisfaed that so pr^nant a 
disooYery was carried in its oonsequenf^^s rathef to excess. Bilt 
we eould-ftot have been prepared for the almost total devotion 
with which geologists have curr^nderad themselves to Palieon- 
tology^— a devetimi which <sas piodmed a ffsiie «ven on the 
part of zoologists themselves, when they found the good-natured 
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facility with which the analogies of their sciepce were reoeived 
as the canoDS of geology.* The consequence has been, that 
geology, of late years, has become little more than a commenta- 
ry on or^nized fossils. The great ends of the science seem to 
faaye been forgotten, and strata are no longer examined in the 
hope of detecting the proof of any mechanical or chemical change, 
but simply for the sake of classifying a new plant, shell, or rep- 
tile. The Dynamics of Geology have been overlooked, or, if 
adverted to, have been engaged in (too often) with partial views 
and inadequate preparation. 

Tet it is to this point that the exertions of the geologist might 
be successfolly applied. His object is the inquiry into the na- 
ture of changes which have supervened in the condition of the 
eanh^s surface. Such changes are of two kinds, mechanical and 
chemical ; to investigate these, we might naturally expeet that 
natural philosophy and chemistry would be thought essential, — 
but geologists in general have brought to their task but a very 
slight acquaintance with those sciences. I am persuaded that it 
will be by drawing the attention of three classes of persons, viz. 
natural historians, chemists, and natural philosophers, to this 
one very complicated but very important subject, that any real 
advances are to \>e made, and perhaps even the alphabet of the 
science of geolc^y is scarcely yet formed. The natural historian' 
is to collect the facts or data of the problems upon, which the 
others are to reason ; and such a division of labour has, we ^1 
know, been productive of the highest benefit to every one of the 
niixed sciences. Such geology undoubtedly is, and one, we are 
persuaded, even more complex than is commonly imagined. The 
ordinary theories of geological change often refer to purely hy- 
pothetical cases, much simpler than those which occur in nature. 
The mode of action of the forces unanimously admitted into 
geology is in reality so complex, that to expect to trace an imme- 
diate analogy between the concluaons of mere reasoning and 

* "li n'est bruit que des hautes revelations faites par la zoolc^e au profit 
dfei la gkihf^ «t que cetie denaidiie av«e Uutc 0o«fia«c« ei dgciiit^ m ttt>«ve 
croir woeepUes^^ adaiptto aux prindpalea basea dr. ia tlieodfr >iVHir md^ 
je BBpaitBC^ pae I!idoe faia srduit taut de f>ecicHi«ea^ et je pessa taut au 
ccnijnae goe rkaportatiaii nSa p» kt$ mmd It^ieiise «t auui atUe qu'ea m 
la croit g^n^ralement."-— G«o/ft>y iS*^ Hilaire^ qugtei 4y i 
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4 Professor Forbes on the Geology ofAuvergne. 

the phenomena of nature, would perhaps be too rash. Our ig- 
norance is such, that direct comparison of observed effects of 
known causes by experiment, and the observed effects of un- 
Icnozvn causes in nature, can alone lead us to well-founded con- 
clusions. Yet geologists scarcely ever think of such an appeal 
to experiment. Excepting those of Sir James Hall and Mr 
Gregory Watt, we can hardly quote an example.* 

I have perhaps said enough to shew why I conceive that geo- 
logy ought sometimes to be treated as a branch of natural phi- 
losophy ; and in the hope of contributing something, however 
imperfect, towards what I consider the neglected part of the 
science, I have from time to time made collections in connection 
with some of the leading problems, for the solution of which 
geology must be ultimately indebted to natural philosophy. One 
of these is the action of heat upon rocks, and another is the me- 
chanical power of elevation which igneous rocks have occasion- 
ally exercised, and its consequences. Without pretending to 
have devoted much special time to the inquiry, I have directed 
my journeys so as to obtain the means of inspecting at least some 
of the most important sites of ascertained or suspected geological 
convulsion : nor can any merely local convulsions be considered 
of much value; it is by the comparison of many points that we 
are enabled to draw, with some degree of probability, the gene- 
ral (though as yet almost empirical) conclusions which geology, 
in its present state, admits of With this view I have examined 
the trap-rocks of our own island, the ophites of the Pyrenees, and 
the serpentines of Anglesea and the Lizard, — the porphyries of 
Northern Italy, the granite veins of Mounts Bay and Glen Tilt, 
—the ancient volcanos of Auvergne, the Eifel, the Siebenge- 
birge, and of Rome, — and the modern volcano of Vesuvius. 
Without proposing anything like an abstract of conclusions de- 
rived from these various sources, I may be permitted to offer 
some considerations of a general nature on two points, to which, 

« I must not be supposed to have lost sight of the experiments of Br 
Turner and Mr Haroourt in this country, and of MitscherHch and Becquerel 
(whose very important results have b/ no means attaiced the celebrity which 
thej seem to deserve) on the Continent. These we do not ewe to geologiati, 
but to chemists and phyttc'em. 
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in a recent excursion to Auvergne, my attention was more par- 
ticularly directed : 1. The igneous character of the trap rocks ; 
% The theory of elevation of Von Buch and Elie de Beaumont 

I. There is no better proof of the necessity of a pretty exten- 
sive induction in great geological questions than the alternate 
light and obscurity which the comparison of a new country with 
one little known affords. Even the most skilful analysis of one 
country or mountain group cannot make up for the extension of 
ideas which the examination of several affords. For example, 
were we to draw our conclusions as to the nature of granite 
from the single study of the British isles, of the Alps, or of 
the Pyrenees singly, we should certainly arrive at very con- 
siderably different results. Still more so if we have to compare 
the sedimentary deposits of those three very different localities, 
as the lias of the Bernese Oberland with that of Bath, or the 
mineralogical character of chalk on the coast of Kent and at the 
summit of the Mont Perdu. It was not the want of talent, 
but the want of extended observation, which led Werner into 
his greatest errors, and it is to the same cause that many of his 
followers have been led to support some of his least tenable 
opinions, as those respecting the origin of the trap rocks, simply 
by confining their attention to a single district. No one will 
deny that the origin of our Scotch trap rocks might be yet in- 
volved in great doubt, had we not indubitable specimens of 
igneous action wherewith to compare them : could we not com- 
pare the analyses of modern lava and basalt,— their mineralogical 
structure, their dykes and veins, and their enclosed minerals. 
On all these points a direct •omparison was obtained, and to 
those who had seen and examined both classes of phenomena, 
the conclusion was irresistible. Still it required a certain effort 
of abstraction to realise, amidst our trap formations, the Recol- 
lections of the torrefied flanks of Vesuvius or Etna, to trace the 
analogy, and to pronounce upon the general identity of origin. 
In Auvergne this effort of abstraction was spared. Both phe- 
nomena are side by side, nor perhaps has the most determined 
Neptunist ever retired from an examination of these Phlegraean 
fields, without feeling his former faith shaken ; whilst the majo- 
rity have read at once the recantation of their heresy, amidst the 
scarcely slumbering fires of Clermont and ^^^myO&S^'' 
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GbarpentieF and lyAubuisson bear a candid testimony ia their 
own persons.) 

The effects of heat are of two kmds, producing rocks {by 
which we mean being the direct agent of their protrusion,) and 
altering them. Each of these, but especiaDy the latter, affords 
a field of inquiry of the most interesting character, and often 
fills up a chain of evidence as solid and as convincing as any even 
in mathematical physics. Of both of these Auvergne contains 
examples, though periiaps the production is more frequent than 
the change of character. To go over what has been already so 
well enforced, the general deductions from the phenomena of 
Auvergne, is by no means my purpose ; I would rather allude 
to one or two individual points which may pretend to something 
of originality ; and first, I would remark, that the striking con- 
viction which, as we have said, a sight of this country has 
seldom failed to impart as to the origin of trap (undoubtedly 
one of the most fundamental positbns in geology), we attribute 
quite as much to the topographical condensation of the evidence 
as to Its superior force. We discovei' in Auvergne vast plateaux 
of basalt, of the origin of which we know nearfy or quite as little 
as of that of Salisbury Crags, near Edinburgh, or the Whin Sill 
of the north of England. In close apposition to these, we have 
flows of lava, as distinct, as rugged, and as obviously igneous 
as those of Vesuvius; — following the course of the actual valleys 
issuing from scorified craters, rolling their tide of desolation into 
the midst of fertility, — ^in short, presenting as complete a picture 
of volcanic energy, even in its most frightful form, as can any 
where be seen, with the singfe exception that all is cold and 
hard. Though, as later writers have pointed out,* there may 
be an insensible passage from the basalts of these platforms to 
the more modern streams, we seldom fail to discover a general 
reference to an older or a newer class^ one anterior, the other 
posterior, to the existing condition of the valleys. The basaltic 
plateaux we cannot trace to their source, the cotdSes of lava we 
.can ; the evidence of a common origin is perhaps not greater 
than that which a trap rock country, and a modern volcanic 
country compared would afford, only that you have no sepa- 
ration of the tv^o in point of space ; — ^you may stand upon 
basalt and break lava ; you may compare at one instant the 

• Scrape on the Volcanos of Central Prance. li/ell's Geology, vol. iU. 
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tonfiguration of both, the constitution of both, the Indludecl 
iBmerals of both. 

The next remftrk I would make is an important one, and 
refers to the alteration of rocks. The group of volcanic rocks 
roimd Clermont forming what maj be called the Monts Ddme, 
rise through an elevated table-Iand of granite, the flanks of 
whkh are abundantly covered by sedimentary deposits of the 
tertJary epoch. Associated with the latter are mai)y of the 
basalts. Thus in the hill of Ger^via, we have a section of 
this kind, reckoning from below ; 1. Tertiary Kmestone ; £ Ba- 
salt with nodules, and containing crystals of chalcedony ; & 
Tertiary Kmestone, sometimes oolitic ; 4. Basalt ; 5. ^* Galea* 
reous pepcrino" (Serope), a sort of volcanic tufa containing veins 
df compact felspar ; 0. Basalt at the summit. From the middle 
bed of basalt shoot forth veins into the superincumbent calca- 
reous tufaceous matter, wbich, in the places I examined, presents 
lao decided appearance of alteration by heat. M. Dufrenc^ 
thinks otherwise, and infers the posteriority of the contained 
basalt to the containing strata, which I am disposed to think 
the phenomena of veins just alluded to would force us to admit, 
though Mr Scrope "f* draws an opposite conclusion. This differ- 
ence of opimon is not a little instructive ; and the exact paral- 
lelism in that, as in other respects, between these phenomena 
tod those of Scotland, as well as the sQmost total absence of ap« 
parent torrefaction at Gergovia, serve admirably to connect the 
most unequivocal volcanic appearances with those oTa more du- 
bious character. 

Mineral Character* — The mineralogieal character of the 
#ocks of Auvergne is one of their most interesting features. 
iDr Daubeny J has particularly alluded to the perfectly basaltfc 
character of- the recent ccniSea of Oravenoire, near Clermont 
One of these, in particular, on the side next BCotitaudou^, pre- 
tents most brilliant crystals df olivine an^ augtte, such as our 
tiiap rocks associated with the older fcmlalions exhibit. The 
ftmygdaloids and emnpact felspars might every one be maitehed 
In Scotland, as wdi) as meny of the f rackylee td Mont Dor and 

* Meitt>iref p«iir-8enfir 4 la G^ojlogle de la France, te«i. i. 
t Ceatr^ France, p. 92.-.Mr L^ell agrees with M. Dufreuoy, Geology, 
it. p. 2»9. 
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the Caotal) and the trachy tic conglomerates of the latter, wfaidi 
much resemble those of Arthur'^s Seat. Where the trachytes 
are more perfectly crystallized, containiiig glassy felspar in six- 
sided tables, as at the Fuy de Sancy, and in four-sided prismst 
as at the Capucin, both in the Mont Dor, ive have a perfect 
antitype in the rock of the Drachenfels ; whilst the porous but 
durable lavas of the couUes of Fariou and the Fuy de Nugdre 
(the latter forming the well known Pierre de Vol vie) very closely 
resemble the millstone lava of the environs of Andemach. Of 
the rock called Domite I shall say nothing, because the only 
proof of the prevuling hypothesis, that it is altered granite 
fjected.like hasty-pudding (to use the phrase of Mr Scrope), is 
yet untried : we may hope for something like a result from Mr 
Harcourf s experiments at the Low Moor iron-works. The 
phonolite of the Fuy de Griou, in the Cantal, is identical with 
that of Blackford Hill, near Edinburgh. Again, the lavas and 
scoriae of the Fuy de Gravenoire and the lava of the Fuy de 
Cdme, forming the vast and sterile Cheire de PAumSne, offer 
the most perfect analogies to the productions of Vesuvius and 
other modern volcanos. The felspathose rock of the Mont Dor 
pontaining sulphur and alum, may be classed with that of the 
Solfatara, and the tufas of every part of Auvergne may find 
parallels at Ischia, at Fausilipo, and in the Campagna di Roma. 

Structure. — Nor does the columnar form occur under less 
remarkable circumstances. We find basaltic pillars of exquisite 
symmetry, straight and bent, at Murat, in the Cantal, and in a 
thousand other sites, which may rank with those of Stafia and 
the Giant^s Causeway. Whilst, what is far more remarkable, 
yfQ discover the most obvious traces of columnar structure in 
the relatively modern lavas, as in the very remarkable locality of 
Fecbadoire, near Font Gibaud, and in the still more singular 
displays of the Vivarais, a country which I have not visited. 

There is another circumstance respecting the structure of the 
undoubtedly igneous rocks of Mont Dor well worthy of remark. 
The daly structure, so far from being opposed to the crystalline 
character'*of the rock, is found frequently combined with it, and 
that in the three leading characters of rock, trachyte, basalt, 
ftnd phonolite. The columns of trachyte behind the baths of 
Mont Dor have so excessively slaty a structure, that it is with 
great difficulty that we can procure fresh surfaces even in hand 
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specimens. As to basalt, its tabular form is too frequent in 
Auvergne not to be remarked. But I particularly noticed vast 
slabs of it in the valley above St Bonnet, one of the immense 
external indentations of the group of Mont Dor. 

Two extremely picturesque eminences, not very far from the 
last mentioned valley, caUed La Thuilliere and La Roche Sana- 
doire, are composed of what has been called by almost all writers 
on Auvergne, plionoUte, though it does not coincide precisely 
vrith my idea of that rock. It is composed, however, apparently 
altogether of felspar. In the case of La Thuilliere, the very 
polygonal arrangement, striking when viewed at a distance^ 
merges into a most completely slaty structure when closely exiH 
mined, the rock forming vast tabular masses which resemble 
strata. To these cases we might add that of the modem lava of 
the Puy Nug^re, fcmning the couUe of Volvic, the stone of which 
may be cleft into tabular masses parallel to the bed in which the 
lava flowed, and these again through vertical planes coinciding 
in direction with the lava stream. These remarks find an im- 
portant application in considering the tabular structure of rocks 
of dubious origin, such as granite, which may be even extensive* 
ly slaty (as it rarely, and though sometimes is, as on the south 
side of the Canigou in Roussillon, near Prats-de-MoUo), without 
leading us to the conclusion of an aqueous deposition* 

Passage of rocks into one another, — I have already observed, 
that, far from finding geological theories too simple, I imagine 
that they are rarely complicated in any proportion to the actual 
complication of nature. Especially the changes which occur 
qfier their deposition, and which may be oftentimes repeated, 
may serve to render inextricable the apparent disorder of super* 
position. 

It has been a general (and for the most part a well founded) 
opinion, that trachytic eruptions were prior to basaltic ones ; and 
that the existence of these rocks may refer to very different pe- 
riods in the history of our globe. The universality of this view, a 
study of Auvergne will hardly allow us to acquiesce in. I shall 
confine myself at present to one curious section, which I was in- 
duced especially to examine from a reference to it in Mr Scrope's 
work on Auvergne * where he has called attention to the exist- 

• Note p. 109. 
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ence of basalt tmderiying trachyte, a fact which be -says baabeoH 
denied by M. Bendant and other French geologiats. ' That tbcM 
is a basalt there can bono doubt, and I was hence led to trace tb# 
very curious relations of these ^nd other strata at the same point. 
This section is a natural one formed by a rivulet descendkig in 
a cascade near the baths c^ Mont Dor* The general section is 
a very simple one, in a descending order :— 

1. Trachyte. 

& Vokanic Tu&. 

8. Twkjtfi. 

4. Volcanic Tufa. 

5. Basalt passing into Trachyte. 
6L Volcanic Tufiu. 

Of bed No» 6. it is to be remarked, that though one portion of 
it be truly basaltic, black, compact, and heavy, it graduaQy 
passes into a distinct trachyte by imperceptible gradations, a cir- 
cumstance which may possibly have escaped Mr Scrope. Phrst 
the augite gradually disappears ; the rock becomes less dark and 
much less heavy ; then crystals* of glassy felspar commence, and 
the transformation is complete. It may be observed, that th« 
basalt in question does not appear to contain olivine, but it is a 
perfectly well characterized basalt in other respects. 



+ -I? + + -y' t Unstratlfied Trachyte passing Into Conglomerate, -f' H- + "^ 

' TT^ — Ai^i^/\V^ "^ ° ^ e-^ -^+^ -^ 







Tuff. 
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It is in the 6th or lowest bed that we have the acoonpanying^ 
seetaon. Beneath the general overlying traehy te, we have a pet* 
tlon of the same nnstratified matter passiag into a trachy tic coiw 
glomerate (a very common rock of this country). To the right 
at the figure we have this same conglomerate becoming strati&d^ 
and passing undistinguishably into common paste^like volcanie 
tufa ; and in this very tufa we have veins passing from the 
tCBcfajrte above, and even appearing to^cut both one and the 
other. We shall find burselves reasoning in a circle if we at- 
tempt to ascribe superior antiquity to any one of these substao* 
oesu I am disposed to account for rather than explain such 
phenomena, by changes induced in structure, and parUcularly 
a bUndmg of structure subsequent to the depoati<» of rocks by 
the action of heat. 

It is worthy (^ observation, that this bed of tufa contains por- 
•tions of wood in a high state of preservation. 

SetaHve age ^rocfcs;— The conclusion of the anteriority oS 
basalt to trachyte^ from the section just given, and from others 
in the neigiibourhood, as near Quereilh, would not be quite le» 
gitkoate, even suppottng that the basalt were not found to Uend 
with trachyte. For we have seen that, in the case of Geigovta, 
we must necessarily admit the insinuation of basalt posterior 
to the date of the strata it traverses, and we have aiaa a very 
good specimen of this in the Mont Dor, on the great road 
from the baths to Murat. But there is one remarkable fact 
which seems necessarily to lead to this conclusion. In tlie Cantal 
between Aurillac and Vic^en-Carhdez, I have observed masses 
of basalt mclosed in a trachytic conglomerate, a vast puddbg^ 
stone formation with a base of tradiyte, passing into and inter* 
stratified with that rock. 

The common opinion is, that the trachytic eruptions belong to 
the oldest epoch, that the basaltic were subsequent to them, and 
the fJumotiiic still later. Certainly there are many £scts seen in 
the Mont Dor anl Cantal which confirm such an idea, yet pro- 
bably we must not consider this as l^universally true, owing to a 
variety of fku:ts, one of which I have just stated* That the 
trachytic eruptions were very frequently renewed seems almost 
undeniable, from the dykes of more compact trachyte whidfi tra- 
verse the older rocks, and which add so much to the subSmity 
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of the scenery (although it is not on a very great scale) in the 
Gorge d^Enfer in the Mont Dor. I think we are bound to con- 
clude that the rocks, of this country have undergone great 
changes in the constitution, structure, and mutual relation, by 
causes which have acted subsequently to the convulsions whidi 
brought them into juxtaposition. Such changes are what 
theory can take little account of, though they may be most nu* 
merous and most important ; and this is one of the cases in 
which the processes of nature seem more involved than we can 
ever venture to render our theories; which, from our limited 
sources of induction, are perhaps universally too AmpU^ though 
we dare not render them more complicated without deserting 
altogether the track of logical analogies, and running the risk of 
shipwreck amidst a chaos of possible contingencies. 

The relations of the igiieous to the stratified rocks are also 
very obscure ; we have mentioned the instance of Gcrgovia, and « 
we might extend our remarks to the fresh •water formations of 
the Cantal. A sketch of these has been given by Messrs 
Lyell and Murchison,* and also by M.Dufrenoyf and others^ 
I examined the curious sections occurring between Aurillac and 
Tiesac, particularly that at the latter place, where I spent two 
days. But I own that the dynamical conclusions from these 
formations seem extremely ^diflBcult We are forced to consider 
the limestone as anterior in point of date to the tufas and other 
volcanic rocks, yet wc frequently find masses of the latter con- 
tained in the former. 

Perhaps the origin of these tufas is the most difficult, and one 
of the most important problems presented by the Cantal and 
Mont Dor. I shall hazard a few remarks respecting them, in 
concluding with a notice of the theory of elevation. 

II. Theory of Elexmtvm^Craters. — The hypothesis proposed 
long ago by Von Buch, to account for certain appearances 
in volcanic countries, (as in the Isle of Palma, one of the Ca- 
nary Islands), amounts to this ; that, in some cases, the conical 
form of volcanic mountains, instead of being assumed in virtue 

" Annales des Sciences Naturelles, torn, xviii* 
t Annales des Mines, 2de Serie, touL vii 
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of successively imposed coats of lava trickling down in an in- 
clined position, was assumed subsequently to the horizontal de- 
position c^ those beds, by a thrust upwards from below ; hence 
such an external configuration may be independent of the voL 
canic nature of the materials. Cavities so formed are what Von 
Buch terms Craters of Elevation. The recently published in- 
genious views of M. Elie de Beaumont, on the epochs and 
modes of elevation of mountain chains, includes the theory of 
Von Buch as a particular case, namely, an elevation at a point 
producing a grotip^ instead of elevation along a Une producing 
a chain of mountains. Hence the groups of Mont Dor and the 
Cantal have excited the particular attention of that very dis- 
tinguished geologist, who, (with M. Dufrenoy), has published a 
paper * expressly on the subject, which was my constant com- 
panion whilst examining that country. The great excitement 
Which has recently prevailed amongst geologists, especially on 
the Continent, about this matter, led me to examine the evi- 
dences with the more attention, though my examination was 
curtailed extremely by the constant annoyance of bad weather^ 
which I experienced in September last. 

What is brought forward as the chief novelty in the general 
views of MM. Elie de Beaumont and Dufrenoy, is the actual 
calculation of the spaces or fissures which shbuld be left in the 
slope of the cone (or rather pyramid of many sides). That 
such spaces must occur is obvious, from the circumstance that 
the surface of a cone is larger than its base, and that the ma* 
terials, which when united occupied only the area of the base, 
are to be elevated towards a common vertex. Looking upon 
the question mathematically, nothing can be clearer or more sa- 
tisfactory than such a statement ; and perhaps there is room for 
regret, that, in the paper alluded to, a parade of analytical re- 
search appears, which adds neither to the conclusiveness nor to 
the elegance of the reasonings. The effect, however, of this 
novelty, cannot fail to be advantageous to geological science. 
It will give to geologists, in some cases, the means of reducing 
to definite trial vague trains of reasoning, and it will generally 
ud in fortifying the prosecutors of this speculative science with 
* Annales des Mines, 2de Serie, torn. lii. 
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the «euiid piiixnpks "wfaich matheiaaticai philosophy inculeate^ 
M. Elie de BeaonoBt is one at the lew living geologists who 
hsLve considered a study ci general physics «ad mechanical phi- 
losopfay, as a fit commencement for the prosecotion of a subjeet 
which should draw largely on both, and that in their more diC- 
ficttit departments. It is almost exclusively with the raote in- 
tractable problems of the higher mechanics that geology has to 
deal; such as the equilibrium of free heterogeneous fluids,— - 
the c(Hiditions of matter under circumstances which never cm 
exist at the surface of our globe, — the analytical theory of heat, 
^«— the yet more imperfect rudiments of electro^magnctism,— *the 
action of forces upon plastic and semi-rigid materials,-t-the im- 
pulsive f<wce of fluids, and their motions at great depths ;-^ 
^hese are but a few of the thorny paths of inquiry in which the 
i^>eculative geologist, who wishes to take sound philosophy along 
with him, finds himself engaged. We should, therefore, con- 
gratulate the science on finding men of enlarged views and great 
acquirements, likeM.Elie de Beaumont, ready to promote agene- 
ral taste for s«eh pursuits, even although the temptation to over 
step a little the legitimate paths of mathematical investigation 
iriiould at first be too great to be resisted.* It may at least in- 
duce a study of the allied sciences, when geolcgists themselves 
begin to find the works of their fellow-labourers too abstruse for 
their perusaL-f- 

That the argument about the conical surface has been carried 
.too far can hardly be doubted. The impossibility of forming 
nmnerical estimates in point of fact on the cases in nature, ren- 
ders the whole rather a display of ingenuity than a substantive 
,benefit to science. The chief conclusions of any importance, 
namely, that the higher the angle of elevatioD of the cone, the 

* The reasonings of M. Elie de Beaumont have not of course failed to he 
caricatured. I recollect to have seen in a French proyindal journal the ob- 
vious truth, that, as we proceed from the apex of the imaginary fissored ooite 
towdv its bcse, the sum of tiw ineoraplete spaces inll dimimsh, proved hj 
the aid of tibe difl^ential calculus ! 

t At the very time that this paper was heing read, I had the saUs&ction of 
receiving a very remarkable physico-mathematical paper, by Mr Hopkins of 
Cambridge, upon what may justly be termed the Dynamics o/ Geology. It 
is now published \xkih».Camknig§ TVwpMofioM^ and im.ahstract in the PhUo^ 
sophical Magtusine, 
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Jm^td^ &sur^ ; and the gre^t^^ tlie cUkaaiet^r of tlie crater, th^ 
jipaUer the 9um of the interrupted sipaoes of its. ctrcumfereBoe, 
are obvious upon m^re statement ; and since the comparisons 
.with nature do not admit of more precision^ any formal calcuW 
iion goes for very little* 

Yet there are very strong grounds for adopting die conclu- 
sions of MM, Elie de Beaumont and Dufrenpy, nor do I find 
it easy to conceive on what grounds the earnest hostility maoir 
fested to their views has been maintained. £asaing over most of 
th^ arguments which have been urged by themselves and others^ 
I will point out one or two which have struck myself with pecu- 
liar for<:e) as regards the Cantal and Moot Dor^ 9xA especially 
the former, 

. L The Cantal presents a crattf4ike basin, in which rise 
phonolitic cones, and from which radiate numaous valleys, like 
4eep scars, so similar to the divergent cracks of a piece of ice or 
of a starred piece of glass {ekni£)j as to lead us to imagine that 
the excellent map ^ven by MM. Elie de Beaumont and Dur 
frenoy had been drawn under the inspiration of ibeoreticaL views, 
did we not find it fully confirmed by the unbiassed authority of 
the accurate Qussini. An examination <^ the valleys, too, would 
leml us to the conclusion that, in general, they are valleys of dt»> 
ruptioO) not qi erosion ; but admitting, as I do, after paying 
long Gcmtinued and earnest attention to this important and diffi- 
cult question in gedbgy, (the origin of valleys), that th^e seems 
no universal and unimpeadiable criterion between the two^ I 
would not now press that assertion. There is, however, this 
most striking in these valleys^ (I speak with most oonfideooe of 
{the valley of the Cer in the Cantal, which I examined witli 
iBO^t OBre> imd the same may be adikd of some valleys of. the 
Mont Dw), that they often rather contract than increase io 
width, as we retire from the centre of the group, at the same 
time that they are less profoundly excavated, till at last tfaey 
mefge in the slightly swejliog surface, exactly as the theory, cf 
elevation would prescribe. They are frequently bounded ^on 
^ther side by mural precijnces, and of lateral valleys j£^^ are 

■■>■■■ mM^ ^a^kiA^ 

0t/m099 none* 

SL M. Blie de Bratiniont has justly pointed out the regularity 
of tlie succession of layers or coats which occur over the conical 
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surface of the mountain groups: he has likewise ol^served that, 
as proper lava streams are always narrow, such an arrangement 
could not occur in all directions. But there is akpost a physical 
impossiUlity to such an arrangement, namely, that, unless the 
crater had an edge or lip mathematically level all round, a uni- 
versal effusion of the kind which I have alluded to could not 
take plaice ; some lateral deficiency must have drawn off the ris- 
ing fluid, unless we conceive a supply so boundless as to resem- 
ble that of a very copious spring rising up under hydrostatic 
pnssure, — a phenomenon far less reconcilable with those now ob- 
si^ved than the theory of Von Buch. 

S. The enormous disproportion of the valleys to the drainage 
of a single conical mountain next strikes us ; and this is equally 
applicable to' the Mont* Dor. It is hardly credible that such 
and so numerous valleys could be the mere work of erosion.* 

4. This and similar difficulties seem to have been so strong* 
ly felt, that many or 'most writers have taken refuge in the 
theory of earthquakes having produced these rents ; — ^this, how- 
ever, M. Elie de Beaumont justfy observes, is a b^ging of the 
question, since separation by fracture in this case implies eleva- 
tion above the horizontal plane. [The contraction from cooling 
might haVe been mentioned, biit that is wholly inadequate.] 
But there seems even a stronger objection, which brings those 
who entertain such views directly under the ranks of the elevnl 
tion theory. Such earthquakes could not have accompanied or 
occurred between the deposition of these successive layers ; for, 
bad this beeii soj we should have wanted the perfect coincidence 
between five, six, or seven 'successive beds exhibiteid on each side 
of these valleys, and which seem perfectly to correspond. Indeed 
no overflow could have taken place after the formation of a sin- 
gle such valley, as the lava must have, followed the (lir^tion 
of the valley, as we see constantly amidst the Monis Dditne. 
Consequently the earthquakes could not have taken place until 
the effusions had completely ceased, and hence correspond in 

• In a memoir published since this paper was read, M. Elie de Beaumont 
puts this difficulty in a forcible, and, it seqmd to me, not an exaggerated 
light : — " On ne pourrait concevoir la reunion de Tune et Tautre circonstances, 
ja divergence des valines jointe k Texistence des barrages, qu*en ima^nant 
pofiiguement^ des courans diluviens descendant du ciel en ligne perpendieu- 
Uire !''~M^moires pour servir, &c. tom. iii p. 298. 1836. 
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poiDt of time, as well as in effect, to those which the elevation 
theory assumes. 

5. I have already said that the theory of the tufas and con* 
glomerates of this country appears so difficult, that I sfio'uld 
be unwilling to found theoretical conclusions upon them. * Their 
stratification, such as, in some cases, I firmly believe to existi 
affords, however, an evidence too important to be overlooked* 
The section formed by the river Cer near Tiesac (in the Caii* 
tal) is one of the best instances. The following memorandum 
was made at the time : " I crossed the valley to examine a sec- 
tion of the constituents of the mountain, exposed by a very ex* 
tensive and picturesque landslip. Above the conglomerate or 
tuff which forms the bottom of the valley, is a bed of compact 
trachyte, very like the claystone porphyry of the Pentland Hills. 
It has a tendency to columnar structure tratisverse to the direc- 
tion of the bed, and breaks with the hammer also in that direo* 
tion, though the texture of the rock indicated by the crystals is 
parallel to the bed. Above this bed is one of tufaceous conglo- 
merate, like those of Naples, and strongly appearing as if stra* 
tified by water ; then another bed of compact trachyte ; then 
coarse conglomerate ; and the whole is capped by basalt (which, 
however, I did not ascend high enough to meet with). The lowest 
bed is of great thickness. It is extensively exposed in the chasm 
below Tiesac, through which the river runs* It is a matter of 
question whether this chasm is of erosion, or a crack.^ Now 
the whole of these beds dip at an angle of 8^ 42^, at a mean, ac- 
<!ording to M. Elie de Beauinont, though m many places consi- 
derably more, from the vertex of the cone. If the third bed frbbi 
the bottom which is conformably stratified really indicate aque* 
ous deposition, the conclusion is nearly irresistible that such de« 
posidon took place whibt the bed of trachyte below was hori« 
zontal ; and hence, by the reasoning of the last article, the beds 
above must also have been subsequently horizontally deponted* 

The iiQportance of the question I lay before future observers, 
nor shall I take upon myself to make any' general statement re- 
lative to these tuffs, considering the short and imperfect exami* 
nation which I gave them, and the difficulties which at the time 
I felt upon the subject. My observations in the valley of the 
Cer were, however,- carefully made, and were entirely confirmed 
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afterwards in the Mont Dor. The lowest tufaeeous bed in the 
section at the cascade of Mont Dor already given, which con- 
tains recent wood, indicates,^ I think, a fluviatile (ht lacustrine 
origin. The latter is rendered more probable (and it is the 
most conformable to the views just stated) from the very re- 
markable tufaeeous deposit in a neighbouring valley, above the 
spot called La Verniere, where a pumiceous conglomerate occurs 
interstratified with the most delicately deposited beds of fine 
white clay, which must evidently have had their origia in still 
water. This does not accord with the idea of Mr Scrope in his 
beautifully illustrated work on 'this district, that such beds were 
formed from the debris accumulated by torrents. 

& I must, however, observe, that the origin of these tufaee- 
ous beds seems to be distinct from that of the great mass of 
conglomerate which occupies the base of almost all these valleys 
to an immense depth. It is a proper rock, and is, as MM. £lie 
de Beaumont and Dufr^noy observe, to be distinguished care- 
fully from the mud eruptions by which Herculaneum waa co- 
rered. It has a trachytic basis, and the inclosed fn^»m«iita are 
generally trachyte ; so that it is probably the resoh of some inh 
lemal interrupted process, not a recompoaed rock in the proper 
sense of the words. This is entirely confirmed by the undoubt- 
ed mechanical energy it has exerted, as, fiir examfde^ m dis- 
turbing, elevatii^, and imbedding the tertiary straUfied deposits 
with which it came in contact, as described by Messrs LyeM and 
Murdiison*, and others. I own that the strong impression 
made upon my mind (m^withstanding its prima Jbcie improba- 
hUtty) by the Cantal was, that this congfemerate had been the 
f^er^ of dfevatioa of tihe whde group^ The evidence seems to 
strengthen upon reflection, nor can I easily account otherwise 
far the erMre occupation cT the bottom of the valleys by this 
eoBgWrnorate, which must have been itaeli* fissured had it been 
merdy passive. At all events^ the dkturbance of the stratified 
rodcs by tbk materiali must be considered as entirely confiMrma- 
bfe to the dl€vatioii theory^ and as iadicatis^ beytxad any doubt 
a oertmn amount of convul^oo. 

7» Upon the whol^ it seems to me that the evidence of earths, 
quakes subsequent to the depositioft (in whatever wiay) of the 

* Annales d» Sdence Nat zrili. ITS'. 

Digitized by CjOOQIC 



Ftokss0f Foihes aa the Gt^iogy qfAuoergm, \9 

Castal and Mont Dof, ig a £|ct sa io^i^uUble a* to render tbe 
argument about craters of devation to a great extent metdy 
vevbal. It ia imposttble to look upott citbor of these districts, 
and espedally the latter, without perceiviag iooootrovtrtifale 
evidence of extensive convulsiona. These convolsiona could not 
have taken place without ekvation^ and elevation k a kind of 
acticm with which all gec^ogists are feniiliar, and which haa been 
repeatedly appealed to by some of the warmest opponents of the 
elevaticm craters. If this be an assumption then, it is a resaaon* 
aUe one ; and the <Mily other postulate of that theory, aaoiely, 
the extensive horizontal beds of vokanie natter, is so cndeely 
conlbnnable to tbe facts observed in the comparalivejj level 
ground ad|c»mng these very mountain groups, as im fact to be 
vievired a3 no assumption at all,, or at least as possessed dT equal 
probability with any other c»pinion as to its primitive position. 
I allude to the imaoesrse plaUtmo! of basalt in the level eatuitry 
of Auvergne, so faithfully md admiraUy delineated id Mr 
Scvcqpe'ft work. Th^e seems, therefore, at> much of probabiEty, 
and SD Uttle of extsavagancQ in the theory, that we wonder boir 
it could possibly have given rise to snch animftted oppashidK. 

At the same time, looldng on tbe sul^ect with the impartiiJi* 
ty of a speetator^---^ mere sCragglw into the domains of geology, 
iH seems perhi^ mit less unreasonable to expect that aU eaaca of 
sucb actions should yidd tbeauwlivet with eipi^ faeilky t#» the 
support of so simfde a hypothecs* Whikt we see in the Can«- 
tal an exdmpje of elevation of great unky and simplanty, tbe 
M004 Dor, thou^ bearing no less obvious traces c^ uf^ieaviifg 
9geutpj% seein» to bid defiance to any thing like re^^kv tmatysift 
To attempt to calculate, oa tbe principles of M^ Elie de Beau*- 
rnonty the magnitude of the fiesured spaces produeed by three 
simultaneous (or coaseeutive). elevations at as ma/ay points with«- 
ma radius of three or four miles^ sqf^arsi unwarrantably bokL 
Nor are the rugged features* of tbiis^ picturesque country trans^- 
latable into language sufficiently definite to authorize or to 
disprove such a conclusion. I own that an unbiassed and most 
attentive survey of tbe bearings of the group from the Pic de 
Sancy (the highest ground in Central France, 1887 metres 
above the sea) did not lead me to this conclusion, — I mean that 
three such elevations were necessary and sufficient to explain the 

Digitized by CjOOQIC 



30 Professor Forbes on the Geology ofAuvergne. 

observed phenomena. Many circumstances lead me to conclude 
that the changes undergone by this district have been vastly 
more complicated, more numerous, and more prolonged ; and 
that it would be unreasonable to expect that such {^enomena 
should always be of so simple and so elementary a description* 
Some facts inferring many successive changes in the materials 
constituting the Mont Dor have been already adverted to. 
Others it would be easy to cite. The numerous dykes of tra- 
chyte and basalt are especially remarkable, and if accompanying 
or in any part posterior to the general elevation, must necessa* 
rily have altered most materially the configuration of the ground, 
and the relations of its constituents. That the three points or 
centres of elevation indicated by MM. Elie de Beaumont and 
Dufr^noy, viz. the Puy de Sancy, the Puy de la Tache, and the 
Roche Sanadoire, were really points of disturbance and eleva- 
tion, seems scarcely to admit of doubt. The last, indeed, speaks 
for itself; the spectator, placed on one of the magnificent pho- 
nolitic masses of La Thuilliere or La Roche Sanadoire, finds 
himself nearly surrounded by mural escarpments. But I con- 
tend that there must probably have been many more centres of 
effervescence, whose successive outbreaks may have materially 
changed the original configuration of the district. The termina- 
tions of many of the valleys differ from what the elevation theory 
would point out, neither expanding into craters, nor vanishing 
in mere rents, but having frequently rounded mural termina- 
tions, which may be compared (as I rather think M. Elie de 
Beaumont himself has done) to the oules or theatre^like termi- 
nations of many of the Pyrenean valleys. One of these partial 
disturbances may, I conceive, be seen in a very remarkable 
crater.like cavity close to the Roc Crusau ; nor does it appear 
that the disturbing energy was exhausted until it had spent it 
self by the comparatively modern orifices of the Puy de Tar- 
taret, the lakes Pavin, Servieres, and others. 

Edikburgh, bth December 1 835. 
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Qmstions for Solution relating to Meteorology^ Hydrography^ 
and tlie Art of Navigation* By M. Abago. (Continued 
from Vol. XX. p. 405.) 

Mean height of the Barometer.^-^k few years ago a positive 
denial would have been given to the assertion, that there is any 
permanent difference between the barometrical heights corres- 
ponding in the different regions of the globe to the level of the 
sea. At present such differences are regarded as not only pos* 
sible but even probable. The officers of the Bonite ought there- 
fore to preserve their barometer with the most scrupulous care, 
in a fit state to make observations by which every variation may 
be registered for the purpose of comparison. Notice should 
never fail to be made of the exact height of the bitld of the ba- 
rometer above the level of the sea. 

Of the in/luefice of different winds on the heights of the Ba- 
rometer. — As soon after the memorable discovery of Toricelli 
as meteorologists directed their attention to the observation of the 
barometer, they perceived that in general certain winds pro- 
duced a rapid ascent of the mercurial column, while opposite 
winds produced a contrary effect in a manner equally decided. 
The difficulty was to determine the numerical vedue of these in- 
fluences. It was necessary, in order to evade entirely passing 
and fortuitous influence, and obtain the true measure of perma- 
nent causes, to operate in great numbers ; to form an estimate 
from a long series of good observations made in the same locality ; 
to group the winds by their precise directions ; and to deduct 
the means of effects purely therraometrical. 

Burckhardt undertook this labour, availing himself of twenty- 
seven years of observations which Messier had made at Paris 
from 1778 to 1801. If we designate by the letter H. the mean 
height of the barometer at Paris, that is to say, the height deter- 
mined by the average of all the observations, the means corres- 
ponding to the different winds, according to Burckhardt's calcu- 
lations, will be as follows : — 
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South Wind, 


• H. less 3, 1 


South-west, 


- 2, 9 


Wetft, 


. . - «, 4 


NortlMrMt, . . 


mare 1, 3 


North, 


. . - «, « 


North-east, 


- 2, 6 


East, 


. . ^ I, 1 


South-etst, 


. . — 0, « 



It will be seen, from the inspection of this table, that the di- 
rection of the wind occasions a variation in the state of the ba- 
rometer at Paris of 3**, 1 above the mean, and of 2°^, 6 below 
it, forming a total variation of. 5"", 7; and that the oppoate 
winds, combined two by two, give a mean height which, in ex- 
treme cases, scarcely differs by half a millimetre from the mean 
of all the observations. 

M. Bouvard has presented to the academy the results of an 
investigation analogous to that of Burckbardt ; it is founded on 
the observations of the barometer made at the observatory of 
Paris from 1816 to 1831, and leads in general to the same con- 
sequences. By assigning to the letter H. the signification which 
we gave it in the preceding table, we shall have the following 
barometrical heights, corresponding to the different directions 
of the winds : — 



Scmtliwind, 






H.kH 8, 7 (V44flfbwrr.) 


South-weft, 






— 3 (2W7 ) 


West, • 






— 0, 8 (3402 ) 


North-west, 






more 2, (1533 ) 


North, 






3, 2 (2140 ) 


Nortlueai^ 






— 3, 2 (1390 ) 


£wt, . 


• « 




^ 1, 7 (1248 ) 


South-easU 






«^ 1, 7 (890 , ) 



The daily observaitions at nine o'clock in the morning, at 
n^id-diLy^ and at thcee in the afternoon, have all concurred in 
the formation of these numbers. Very netu-ly the sanae results 
will be obtained by employing only the maxima heights of nine 
o^dock, and the minima heights of three oVlock. 

In this instance, as well as in the table of Burckhardt, half 
the sums of the heights oorreaponding to the opposite winds, are 
nearly equal to H, that is to say to the total mean. The high* 
est mean effect of the wind is &^, 9, which surpasses the result 



afforded by the observations of Messier by 1°*", ^. 
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Both these tables tend to etCaUish a fact with which meteoro- 
logists cannot be too strongly hnpressed, that in order to obKn 
in our climates the mean height of the baro^^er, it is indispen* 
sable ^ admit into the calculation an equaThumber of obienra- 
tions, corresponding to the winds from opposite directions. 

The tables which we have just transcribed, suggest many 
scientific questions ; they lead us to inquire how this influence 
of winds on the weight of the atmosphere, varies with die pon- 
ton of places, with their greater or less distance from the aeS) 
with their latitude, &c. In the mean time, ull data suffioiendy 
numerous be obtained to enable us to attempt the wdutidi of 
these various meteorok^cal problems, I shall here present to 
the reader the results of two series of very accurate observations} 
whidi were communicated to the academy by MM. Schuster and 
Gambart. The first were made at the School of Artillery Bod 
Engineers at Metz, the others at the Observatory of Marseilles. 

OUtrvaihns at Metz^ continued for Nine Years. 



South wind, 


H. less d, 4 


Sauth.w«tt, • . . . 


H. ... 9, 1 


West, .... 


H. ... 0, 6 


North-west, 


H. more 0, 3 


North, 


H. ... 2, 4 


North-east, . . . . 


H. ... a, 1 


Eart, 


a1. ••• If 9 


Soutb^esst^ .... 


H. ... 0, 8 



The difference between the extremes is sensibly less than in 
the observations at Paris. At the same dme, it would be pre* 
mature to draw general conclusions from this fact, which may 
perhaps be purely accidental. 

The following seems more decisive : — 

Observatitms at Marseilles, continued/or Five Years. 





H. adore 0, 


South-west, 


H. ... e, 7 


West, 


H. less 0, 6 


North-west, 


H. less 0, 9 


North, . . 


• • . ... ••• ..^ 


North-east, 


• « • >., ••• ••• 


Ksst, . • 


H. tnw« 0, » 


South-east, 


U .. «, * 
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. Although this table is inocnnplete, and founded on obsenra- 
tiAn of only five yean* continuance, and although the north and 
north-east winds are entirely omitted, there results from it no 
less important a consequence than this, — ^that if the direction of 
the winds exercise, at Marseilles, any influence on barometrical 
heights, that influence is very slight, and ought not always, in 
the case of winds of similar denominations, to have the same 
sign as in the north ol France. Thus, while at Paris the south- 
^rest wind depresses the barometer conaderably below the mean, 
its influence at Marseilles is positive ; on the other hand, the 
north-west wind, whidi causes a connderable rise in the bam- 
meter at Paris, is that which produces the lowest depression at 
J^ar^eilles. 

When observations such as these have been made at many 
different places, they will probably put meteorologists in a oon« 
dition to explain a phenomenon which has hitherto baffled aU 
their efforts. 

Qfthe Diumal Variations of the Barometer. — ^Numerous me- 
moirs have been published on the diumal variation of the baro* 
meter. This phenomenon has been studied from the equator 
to the regions in the vicinity of the pole, at the level of the sea, 
on the immense, plateaus of America, on the insulated summits 
of the highest mountains, and the cause has notwithstanding re* 
mained in obscurity. It is still necessary^ therefore, to multjply 
observations on the subject. In our ciimates, the vicinity of the 
sea appears to manifest itself by a sensible diminution in the ex- 
tent of the diurnal oscillation ; Does the same thing take place 
between the tropics ? 

Observations on Rain. — Navigators occasionally speak of rains 
which fall on their vessels while traversing the equinoctial regions, 
in terms which lead us to suppose that it rains much more abun- 
dantly at sea than on land. But this subject still remains in the 
domain of mere conjecture ; seldom has the trouble been taken to 
procure exact measurements. These measurements, however, 
are by no means difficult. Captain Tuckey, for example, made 
many during his unfortunate expedition to the River Zaire or 
Congo. We know that the Bonite will be provided with a small 
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udometer. It seems to us, therefore, expedient to recommend 
its commander to cause it to be placed on the stem of the vesseU 
in such a situation that it can neither receive the rain collected 
by the scdls, nor that which falls from the cordage. 

Navigators will add greatly to the interest of these observa* 
tions, if they determine at the same time the temperature of the 
rain, and the height from which it falls. 

In order to obtain the temperature of the rain with some de> 
gree of accuracy, it is necessary that the mass of the water should 
be considerable, relatively to the size of the vessel which con* 
tains it. A metal udometer will not answer for this purpose. It 
would be infinitely preferable to take a large funnel of some 
light stuff, very dense in the texture, and to receive the water 
which runs from the under side of it in a glass of small dimen« 
aions, containing a small thermometer. So much for the tern* 
perature. The elevation of the clouds in which the rain is formed 
cannot be determined but during the time of the storm ; then» 
the number of seconds which elapse between the appearance of 
the flash and the arrival of the sound, multiplied by 387 metres 
—the degree of rapidity with which sound is propagated — gives 
the length of the hypothenuse of a right-angled triangle, whose 
vertical side is precisely the height required. This height may 
be calculated, if by means of a reflecting instrument we estimate 
the angle formed with the horizon by the line which, parting, 
froili the eye of the observer, terminates in that quarter of the 
cloud where the lightning first shewed itself. 

Let us suppose, for an instant, that rain falls on the vessel 
whose temperature is below that which the clouds must possess, 
judging from their height and the known rapidity of the decrease 
of atmospheric heat ; every one will understand the place which 
such a fact would occupy in meteorology. 

Let us suppose, on the other hand, that during a day of hail 
(for hail sometimes falls in the open sea), the same system of ol> 
servations had proved that the hailstones were formed in a region 
where the temperature of the atmosphere was higher than the 
point at which water congeals, and science would thus be en- 
riched with a valuable result to which every future theory of 
hail must necessarily be accommodated. 

We could adduce many other consider^itions to demonstrate 
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the utility of the observations we have proposed ; but the twa 
preceding must suffice. 

Rain in a per/icUy Clear Sky. — ^There are phenomena of an 
extraordinary description, on which sctence possesses few obser- 
vations ; for this reason, that those who have had the privilege 
to witness them, avoid speaking of them from an apprehen«oii 
that they might be regarded as undiscerning visionaries. In the 
number of these phenomena we may rank certain rains of the 
equinoctial regions. 

Sometimes it rains between the tropics when the atmosphere 
is perfectly pure, and the sky of the most beautiful azure ! The 
drops are not very thick, but they are of larger size than the 
rain-drops in our climates. The fact is certain ; we are assured 
by M. Humboldt that he has observed the occurrence in the in- 
terior of countries, and by Captain Beechey that he has wit* 
nessed it in the open sea. With regard to the circumstances 
on which such a singular precipitation of water can depaid, we 
are entirely ignorant of them. In Europe we sometimes see du« 
ring the day, in calm and clear weather, small crystals of ice 
falling gently from the air, their size increasing with every par* 
tide of humidity they congeal in their passage. Does not this 
approximation put us in the way of obtaining the desired expla- 
'nation? Have not the large rain-drops been at first, in the 
higher regions of the atmosphere, small particles of ice exces- 
sively cold ; then have become, as they descended, large pieces 
of ice by means of agglomeration ; and when lower still, been 
melted into large drops of water ? It will be readily understood 
that the only object with which these conjectures are brought 
forward in this place, is to shew in what point of view the phe* 
nomenon may be studied, and to stimulate our young travellers, 
injparticular, to observe carefully if, during these singular rains, 
the region of the sky from which they fall present any traces of 
halo. If such traces are perceived, however slight they may be, 
the existence of crystals of ice in the higher regions of the air 
will be demonstrated. 

In the present day there is scarcely any country where meteo- 
rologists are not to be found, but it must be confessed that their 
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observations are usiuiUy made at unsuitable hours, and with in- 
stnnaeBts either inaccurate in themselves, or improperly placed. 
It does not now appear difficult to deduce the mean temperature 
of the day from observations made at any hour ; thus a meteo- 
rological table, whatever may be the hours noted in it, will be 
possessed of value, by the mere condition that the instruments 
employed will admit of being compared with the standard baro- 
meters and thermometers. 

We think it proper to recommend these comparisons to the 
officers of the BonUe. Wherever they can be effected, local me* 
teorological observations will be of value. A collection from the 
newspapers of countries will often supply what would otherwise 
be obtained with difficulty. 

MAaNSTISM. 

Dimtial Variations of the DecUnaiion.'^Ot late years sdence 
has been enriched with a considerable number of observations 
on the diurnal variations of the magnetic needle ; but the greater 
part of these observations have been made either in islands or 
on the western sides of continents. Corresponding observations 
made on the eastern sides would at present be very useful. 
They would serve, in fact, to submit to an almost decisive proof 
the greater part of the explanations of this mysterious pheno- 
menon which have been promulgated. 

The route of the expedition does not allow us to suppose that 
the Bofnite can remain long at points situated between the terres- 
trial equator and the magnetic equator, such as Femambouc, 
Fayta, Cape Comorin, and the Pelew Islands. Had it been 
otherwise, we should have particularly recommended the erec- 
tion of M. Gambey^s beautiful instrument, in a firm position, at 
a distance from every ferruginous mass, and that the oscillations 
of the needle should have been attended to with the most scru- 
pulous care.* 

* At any rate we diall here present the problem, which obaervatknis made 
at the points meutioiied would serre to solve. Jn ^ northern hemiipkm^ the 
point of a horizontal magnetic needle, which iwnu towards ^ twrA, moves 
from thesoif to the tws^ivom »k o'dotk in the morning to 1 } in the afternoon, 
and from wm# to east from IJ o'clock a. x. to the following moraiog. Our he. 
misphere cannot be peculiar in this reaped; the same effect pniduced en the 
north point here must be produced on the south point to the south of the 
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IncUnaiians. — Id general it will be attended with little ad- 
vantage to bestow much care on observing the diurnal variation 
of the horizontal magnetic needle, in places where the expedi* 
tkMi is not stationary for a whole week. It is different, how- 
ever, with the other magnetic elements. Wherever the Bonite 
Stops, though it be only for a few hours, it is desirable to mea- 
sure, if it can be accomplished, the declination, the inclination, 
and the intensity. 

While attempting to reconcile the observations on the inclina- 
tion, made at remote periods in different regions of the earth, 
not far distant from the magnetic equator, it has been ascertain- 
ed, some years since, that this equator is advancing progressively 
and entirely from the east to the west. At present it is sup- 

equator. Thus, in the tfntOtem hemsphere^ the point of a horizontal magnetic 
needle which turns Unoardi the ttmlh^ will move from eatt to lof^lfrom 8} o'clock 
in the morning tiU 1^ in the afternoon, and from west to east from I J p. v. till 
the morning of next da/* This obserrationy at least, accords with reason. But 
let ,U8 compare the simultaneous movements of two needles, when referring 
Ihem to the same point, ^ai namelv which is turned towards the korth. In 
ike southern hemispherey the point turned towards the south moves from east to 
west horn B\ o'clock in the morning to 1} p. v., at the tame time the north 
pohit of the same needle makes the contrarj movement. Thus to put it de. 
finitiveljy in the southern hemispherey the point turned towards the voaTa moves 
fitmi west to east from 8} o'clock ▲. k. till 1 ^ p. m., which is precisely the op- 
ponte of the movement made bj the same north point, at the same hours, in 
our hemisphere. 

Let us suppose that an observer, starting fhmi Paris, advances towards the 
equator. As long as he continues in our hemisphere, the north point of his 
needle will make a movement ever/ morning towards the west; in tlM other he- 
misphere, th» north point of the same needle will move every morning towards 
Aeeast, It is impossible that this change from a western movement to an eastern 
movement can take place in a sudden manner. There must necesearilj be^ be. 
tween the zone where the first of these movements was observed and that 
where the second takes place, a line where, in the morning, the needle will 
neither move to the east nor to the west, that is to say will remain stationary. 

Such a line must exist ; but where is it to be found ? Is it the magnetic 
equator, the terrestrial equator, or some curve of equal intensity ? 

Researches, continued during many mon^y in the places situated between 
the terrestrial and magnetic equator, such as Femambouc, Payta, Conception, 
the Pelew Islands, &c, would certainly lead to the desired solution. But 
many months of assiduous observation would be requisite; for, notwithstand- 
ing the skill of the observer, some brief intermissions in the investigations of 
Captain Duperrey, undertaken at Conception and Payta, at the request of the* 
Academy, have still left some doubts on the subject. 
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posed that this movement is accompanied with a change of form. 
The study of lines of equal inclination, regarded under the same 
point of view, is attended with equal interest When all these 
lio^s shall have been traced upon the charts, it would be curious 
to follow them with the eye in all their displacements and changes 
of curvature ; important truths may emanate from such an ex* 
amination. It will now be understood why we require as many 
measurements of inclination as can be collected. 

The question has been often agitated, whether, in a determi- 
nate place, the inclination of the needle would mark exactly the 
same degree at the surface of the ground, at a great height in 
the air, and at a great depth in a mine. ' The tlbsence of uni* 
formity in the chemical composition of the earth, renders the 
solution of this problem very difficult. If observations are 
made in a balloon, the measurements are not sufficiently exact* 
When the observer takes his station on a mountain, he is ex* 
posed to local attractions ; ferruginous masses may then greatly 
alter the position of the needle, without there being any thing to 
make him aware of the fact. The same uncertainty affects ob» 
servations made in the galleries of mines. Not that it is abso- 
lately impossible to determine the influence of accidental circum^ 
stances in each place ; but for that purpose it is necessary to 
have instruments of the most perfect kind ; it is necessary to 
be able to go to a distance, and in all directions, from the station 
which one has chosen; and,finally,torepeat the experiments much 
more frequently than a traveller generally has an opportunity 
of doing. But, however this may be, observations of this kind 
are worthy of attention. Viewing the whole of them in connec- 
tion, they will perhaps one day lead to some general result. 

With regard to the declination, its immense utility is so much 
experienced by navigators, that any recommendation on the sub- 
ject would be superfluous. 

Observatiofis on /n<^w*i/y.— Observations on intensity are not 
of earlier date than the travels of Entrecasteaux and M. d^ 
Humboldt, and yet they have already thrown a bright light on 
the complicated, but at the same time highly interesting subject, 
of terrestrial magnetism. Observations of this nature ought, in 
the highest degree, to attract the attention of the officers of the 
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Bonite^ for at present the theorist is arrested at eTery step by 
the want of exact measurements. 

The aerial excursions *of MM. Biot and Gay Lussac, former- 
ly undertaken under the auspices of the Academy, were in a 
great measure designed for the examination of the following im- 
portant quesUon ; Has the magnetic force, which, on the surface 
of the earth, directs the magnetic needle towards the north, ex- 
actly the same intensity at every height to whidi it may be ele- 
vated? 

The observations of our two associates, those of M. de Hum- 
boldt in mountainous countries, as well as the obaervationa of 
Saussure, of much older date, all seem to concur in shewing, 
that at the greatest heights which man has yet reached, th^re is 
no appreciable decrease in magnetic force. 

This conclusion has recently been disputed. ScMBie have re- 
marked, that, in the ascent of M. Gay-Lussac, toe example, the 
thermometer which indicated 87^8 Fahr. (+ 31 ceni.} on the 
ground at the time of departure, sunk as low as 15''.8 Fabc. 
(+ Q^^O cent) in the region of the atmosphere where the needle 
was made to oscillate a second time. But it is now proved that 
the same needle, occupying the same place, and under the in- 
fluence of the same force, will oscillate so much the moee quick* 
ly, according to the lowness of the temperature. Tbas^ in or- 
der to make the observations in the baUoon and those oa the 
earth comparable, it would be necessary, on aeeount of the state 
of the thermometer, ta make a certain diminuticm in the inten* 
ttty indicated by the higher observations. Without this correc* 
tion, the needle would appear equally attracted above and be* 
low ; in spite of appearances, there was ther^re a real decrease. 
This dimtnution of the magnetic force with the elevation seems 
likewise to result from the observations made in ISSt^ on the 
summit of Mount Elbrouz (in the Caucasus), by M. £up£B?r. 
In this case an exact account was taken of the effects of tem- 
perature, and yet diverse irregularities, in the inchnatkm threw 
some doubts on the result. 

We conceive, therefore, that the comparison of the magnetic 
intensity, at the base afod al the summit of a mountmn, is a 
matter which ought to be particularly recommended to the oiB. 
cars of the BotiHg, Mowna-Itoa, in the Sandwich Islands, seems 
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to be a place very well adapted for tbe purpose. The obeerva- 
tioQ may likewise be repeated on the Tacora, if tbe expedition 
8top for a few days at Arica. 

LUMINOUS HETSOBS* 

On Lightning. — M. Fusinieri has been lately studying tbe 
effects of lightning under an entirely new point ^ view. 

According to this philosopher, the electrical sparks issuing 
from ordinary machines, which we see as they traverse the air, 
contain brass in a state of fusion and incandescent moleculea of 
zinc, when they emanate from a brass conductor; if the sparks 
issue from a ball of silver they contain impalpaUe particles of 
that metal. In the same way, a globe of gold gives rise to sparks, 
which contain, during their passage through the au*, melted gold. 

In the centre of all these sparks the molecules are melted 
only; but in the circumference, the metallic pacticles undergo a 
greater or less d^^ree of combustion, in consequence of their om- 
tact with tbe oxygen of the atmosphere. 

When a spark issuing from a globe of gold traverses a silver 
phte^ even of considerable thickness, there is seen on the two 
surfaces c^ the plate, at tbe point where the electric ^uurk en- 
tered and emerged, a circular layer of gold, the thickness of 
whicb must be very inconsiderable, since the natural volatilizar 
tion is sufficient to cause it to disappear entirely after a short 
time. According to M • Fusinieri, these two metallic spots are 
formed at tbe expense oi the fused gold which the electric spark 
contains. The deposit on the first face is nothing extraordinary ; 
but, by adopting the explanatiou of the Italian philosopher for 
the spot on the ofqposite surface, we are obliged to admit, that 
tbe gold dissemioatttl throt^b the spark has passed, at least in 
part^ along with it through the whole thickness of the silver 
plate ! It is unnecessary to add, that a spark issuing from a ball 
of capper y gives rise to tbe same phenomena. 

Tbe spark which emanates from a certain metal, does not 
merely lose a portion of the molecules with which it was at first 
impregnated, when it traverses another metal ; but it become^ 
charged with new molecules at the expense of that metal. M. 
Fusinieri even asserts^ that, at each passage of the spark, reci- 
procal changes are produced between the two metals j4hat when 
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the spark, for example, leaves the silver to pass to the copper, 
it not only transports a portion of the first metal to the copper, 
but it likewise transports the copper to the silver ! I will insist 
no longer, however, on these phenomena ; I have cited them here 
only with a view to shew that the sparks of our ordinary ma« 
chines contain ponderable substances. ^ 

M. Fusinieri affirms that similar substances exist in lightning, 
and that in this case also they are in a state oF great division, 
of ignition and combustion. According to him, these transported 
matters are the true cause of the transient smells which thunder 
always occasions, and also of the pulverulent deposits which re- 
main round the fractures through which the electrical matter 
has forced a passage. In these deposits, which have been too 
much neglected by observers, M. Fusinieri has detected metallic 
iron, iron in different degrees of oxidation, and sulphur. The 
ferruginous spots left on the walls of houses may be found, when 
strictly examined, to arise from the iron with which the lightning 
was charged, at the expense of that which occurs in almost every 
building ; but what is to be said*regarding the sulphurous spots 
on these same walls, and especially the ferruginous marks which 
are found in the open field on trees struck with lightning? M. 
Fusinieri conceives himself authorized to infer from these experi- 
ments, that the atmosphere contains, at every height, or at least 
as far as the region of stormy clouds, iron, sulphur, and other 
substances on the nature of which chemical analysis has been 
hitherto silent; that the electrical spark is impregnated with 
them, and that it transports them to the surface of the earth, 
where they form slight deposits round points that have been 
struck with the lightning. 

This new method of regarding electrical phenomena, assuredly 
deserves to be followed up with that accuracy which is suited to 
the present state of science. Every one who witnesses the fall 
of a thunderbolt, would perform a very useful service by care* 
fully collecting the black or coloured matter which the electrical 
fluid seems to have deposited at every stage of its progress, when 
it must have undergone sudden changes in rapidity. A careful 
chemical analysis of these deposits may lead to unexpected dis^ 
coveries of high importance. 

Failing Stars. — From the time that accurate observation has 
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been directed to falUng stars, it has been seen how much these 
long despised j^enomena, — these pret^ided atmospheric meteors* 
— ^these so-called trains of inflamed hydrogen gas, are de*- 
serving of attentive examination. Thdr parallax has already 
placed them much higher than seems to accord with the sensible 
limits of our atmosphere according to the received . theories.* 
While searching for the apparent direction in which these falling 
stars usually move, it has been ascertained that even though they. 
are inflamed in. our atmosphere, it is not from it that they. ori- 
ginate, but that . they come from . without. This direction^ 
which is their most liabitucd one^ seems diametrically opposed to 
the movement of the earth in its orbit I 

It is desirable that this result should be established by the. 
investigation of a numerous series of observations. We have 
therefore requested the officers of the watch on board the Boniie^ 
to note, during the whole of the voyage, the hour at which each 
of these falling stars appears, its angular height above the hori* 
2on, and particularly, the direction of its motion. By referring 
these meteors to the principal stars of the constellations which 
they traverse, the different questions which we have indicated 
may be resolved at a glance. Here, then, is a subject of r^jsearchL 
which will occasion no fatigue. It may. suffice to attach our young 
countrymen to the subject, to remark how interesting it would be to^ 
establish the fact of the earth being a planet, froifi proofs derived 
from such phenomena as falling stars, the inconstancy of which haft 
become proverbial. We might add, if it were necessary, that it ia 
scarcely possible at present to see any other mode of explmning, the 
astonishing appearance of those bodies observed in America oa 
the night of the l^th and ISth November 1833, than by sup- 
posing that besides the large planets, there move round the sun 

* Comparative observations made in 1823 at Breslau, Dresden, Lelpaifi^v 
Brieg, and Gleiwitz, by Professor Brandes and^'manjof his pupils, have assign^ 
ed no less than 500 English miles as the height of certain fidiing stars. 

The apparent speed of these meteors is found sometimes to be 36 miles per 
second* This.is nearly double the rapidity of the earth's motion round the 
sun. Even although we were inclined to regard the half of this apparent 
velocity as an illusion arising firom the effect of the earth's movement in its 
prbit, there would still remain 18 miles per second as the real velocity of the 
star, a degree of rapidity which exceeds that of all the superior planete except 
the earth. 

VOL. XXI. NO. XLl.— JULY 1836. ^ (^ T 
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mjneAs tit small bodies wbkb are not visible but when thcj 
penetnite into oar atmosphere and tbere become nflamed ; that 
tbese asteroids (to adopt the name which Herscfael long since 
applied to Ceres, Pallas, Juno« and Vesta) more in a certain 
sense in groups ; that others are insulated ; and that the assidu^ 
Otis observation of these falling stars will be, at all events, the 
only means of enlightening us in regard to these curious phe> 



We have just mentioned the appearance of faffing stars no- 
ticed in America in 18SS. These meteors succeeded each 
other so quidilj, that thej opuld not be counted ; but a mode* 
rate calculation makes their number amount to a hundred thou- 
sand.* Thej were seen along the eastern side of America from 
the Gulf of Mexico to Halifax, from nine o'*cIock in the evening 
to sunrise, and even, in some places, during the light of daj, at 
eight oVlock in the morning. AB these meteors issued Jrom the 
seme point tfthe sky, situate near y of the Lion ; and that not- 
withstanding the altering position <^ this star in consequence of 
the diurnal movement of the sphere. This, then, is msuredly 
a very strange result, and we shall ate another which is not 
lesssa 

The shower of falling stars in 188S) took place, as we have 
already said, on the night of the 152th and IStb of November. 

In 1799, a nmilar shower was observed in America by M. de 
Humboldt ; in Greenland, by the Moravian Brothers; and hi 
Germany, by rarions persons. The date is the night from the 
lltb to the Ifth of November. 

* The Stan were lo nuw cfo w i^ and ^iptucd ia •• ouuij difiereni Rgioos 
of the flkj «t once, that in atienpUag to reckon them, one would onlj expect 
to arrive at a very rough approximation. An observer at Boston compares 
them, when at the maximum, to half the number Of flakes which are seen in 
tiie air dvxing as ordiiiaxy idl of snow. When the ph cpome n on muroon. 
MmMj on the decrease, he coimted 059 stan in 15 minntei^ altfaongfa dr- 
cumscribing his observations to a JEone^ wMch did not hidnde the tenth put 
of the visible horizon, ^nris number, in tiis opinion, was net more than two 
thirds of the whole % thus there must hare been 800; and in the wimle nf the 
vlsibfe borison, 0000. This hat number would ^ve 34,640 stars per hour. 
Jnit the phenomenon lasted fax 7 hoursi, the number therefbfe that appealed 
at Boston must have exceeded 240,000 ; Ibr it must not be fbrgotten that the 
dkta on which these eahmhtions are fbmided, were not collected till the pfae^ 
nomenon was considerably on the decline. 
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In tSS^ Europe, Arabia^ Sec^^wwe wtneflses of the some 
iriienotneiQD, but on a smaller scale. The date of its appean^ 
anee is again the night of the ISth to the 18th November. 

This near approach to identity in the dates, authorises u« the 
laore to invite our yeung navigators to watch attentively what- 
ever may appear in the sky from 10th to 15th November, since 
the observers who were favoured with a dear atmosphere and 
expected the jAenomenoa last ye«r (18S4), saw manifest* traces 
of it on the 12tb and IMk of November .« 

The Zodiacal Light.— Th^ zodiacal li^ although known 
for nearly two centuries, stiU presents a problem which has not 

* Since my report was read to Idie Academj, M . Bemd, mm oT ttie best 
infanncd officers in the Frendi nairj, has had the kindaeaa to ad4MM to me 
the foUowing extract from the journal of the brig Loirei, of which he was the 
commander : — 

'f On the 13th November 1831, at 4 o'clock in the morning, the akj was 
perfectly pure with abundtoce of red, but we saw a consideraUraHaiber of 
iiDing stars and huoinow meteors of huge size. ]\>r wpwaxda of tlim houw 
time couhl not, on an avenge be &wer than two every minute. One of the 
meteors which appeared in the zenith, left an enormous train, forming a very 
brgad luminous band (equal to half the diameter of the moon), in which manj 
of the colours of the rainbow were rery distinctly seen. "We were then omthe 
eaasl of Spain, near Carthagena,. the Ihsnaomettr iia tiwair, <2.a Faha. (17^ • 
ccat.); barometer, ao^inch. X4 lin. ; ten^rature of the sea, 18\ fteenti;'* 

On the 13th Kovemlier 1835, a lazge and biilliant meteor fell near Bellej, 
in the department of Ain, and burned a bam. On the same night a fUfing 
star, more brilliant than Jupiter, was observed at Lille by M. I>eiezeime. 
It left b^ind it, in its passage, a train of qparka )» every leapect wiembli n g 
those produced by a scgiib. 

AM these fiu^ts tend more and more to confirm ua in the belieC^ that there 
exists a zone composed of millions of small bodies, whose orbits meet the 
plain of tiie ecliptic towards the point which the earth occupies every year, 
firott tibe tlth to I8th of Kovember. It is a new ^buietary world just b^^ 
a&ig t»fae revealed, to ua. 

It ifl doubtless unnecessary fox me to say how important it would be at 
psesent to inquire whether other trains of asteroids meet the ecliptic in the 
difierent points of that in which the earth is placed towards the IStii of No* 
rember. This investigatiini would require to be made, for txaaipk, from 
aaHi to 8«th of ApAi for in ISOa (I bdleve il was ea the 22d of i^pni), 
there was seen in Virginia and the Massachuset% from one o'clock till three 
in the mornings ialliug stars in such numbers and in all directions, that it might 
have been supposed to be a shower of rockets. 

Miessier relates that, on the 17 th June 1777, toward* mid-day, he saw a 
p«odigiafB» MDBber of blash gibbnltt pasB^acraas the sun: &r about ftve miautMl 
Miglit not these globuks likewise be aatoNfida ? 
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been solved in a satisfactory manner. The study of this phe- 
nomenon is chiefly reserved, by the very nature of things, to 
observers placed in the equinoctial regions. They alone can 
decide whether Dominique Cassini has sufficiently guarded 
against the causes of error to which an observer is exposed in 
our variable climates, and whether he has sufficiently taken into 
account the purity of the air, when he announced in his work 
that the zodiacal light is constantly brighter in the evening than 
in the morning ; that in the course of a few days its length may 
vary from 60° to 100° ; that these variations are connected with 
the appearance of solar spots, in such a manner that there must 
have been, for instance, a direct dependence and not merely a 
fortuitous coincidence, between the weakness of the zodiacal 
light in 1688, and the absence of every kind of spot or foecula on 
the solar disc in that same year. 

It appears to us, therefore, that the Academy ought to desire 
the officers of the Bonite^ during the whole time they remain 
between the tropics, and when the moon does not lighten the 
horizon, to be on the watch, either after sunset or before sun-ris- 
ing, and take note of the constellations which the zodiacal light 
traverses, of the star which indicates its point, and of the angu- 
lar breadth of the phenomenon near the horizon, at a deter- 
mined height. It is almost superfluous to add, that an account 
must be kept of the hours when the observations were made. 
The calculation of the results may be delayed without any 
inconvenience till the period of returning home. 

We are not ignorant, as has been already hinted, that some 
very able observers regard these statements of Dominique Cas- 
sini as little deserving of confidence. They are unwilling to 
admit that sensible physical changes could operate simultaneously 
in such an immense extent as the zodiacal light embraces. In 
their opinion, the variations in intensity and length noticed by 
this great astronomer, were not real, and they think that wa.. 
need go no farther for an explanation of them, than the inter- 
missions of the atmospheric transparency. 

It would not, perhaps, be impossible to find proof in the ob- 
servations of Fatio, compared with those of Cassini, that atmo*. 
spheric variations are insufficient to explain the phenogiena de- 
scribed by the Parisian astronomer. With respect to the objec- 

/Google 



Digitized by ^ 



Hydrography^ and the Art of Navigation. 87 

tion derived from the immensity of the space in which the phy* 
fflcal changes must operate, it has lost all its force since the phe- 
nomena of the same nature exhibited by Halley^s comet. 

Our young countrymen ought therefore zealously to devote 
themselves to the observations which we have pointed out. The 
question is important, and no one can hitherto flatter himself 
with having definitively solved it. 

Aurora Bor edits* — It is now well ascertained that there are as 
many displays of .polar aurora towards the southern hemisphere, 
as in the Arctic Regions. Every thing leads us to think, that th« 
appearances of the southern aurora, and of that which we wit- 
ness in Europe, follow the same laws. This, however, is mere 
conjecture. If a southern aurora be seen by the officers of the 
Boniie in the form of an arch, it will be important to notify ex- 
actly the orientcUions of the points of this arc's intersection with 
the horizon, and, if these cannot be obtained, the orientation of 
the most elevated point. In Europe, the most elevated point 
always appears to be situated in the magnetic meridian of the 
place where the observer is stationed. 

It has been proved by numerous researches undertaken at 
Paris, that all kinds of aurora borealis, even such as do not 
appear above our horizon, and the existence of which, conse- 
quently, we can learn only from the reports of observers in the 
polar regions, alter decidedly the declination of the magnetic 
needle, as well as its inclination and intensity. Who, then, can 
presume to assert, as an argument to prove the great distance 
of the aurora borealis, that it never disturbs the magnetism of 
our hemisphere ? The attention which our travellers, in every 
case, bestow on these phenomena, may at length throw some 
light on the question. Arrangements have been formed, in order 
that magnetic observations may be made at Paris during the 
whole time of the Bonite'^s absence, at periods so near each other, 
and in such a manner, that no irregularity can take place un- 
perceived. 

Tlie Rainbow. — The explanation of the rainbow may be re- 
garded as one of Descartes's most beautiful discoveries ; but, at 
the same time, even after receiving the developments which 
Newton gave to it, it is still incomplete. When we look atten- 
tively at this magnificent phenomenon, we perceive under the 
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red of die interior ardi, ninnerous greensod purple series^fbrm- 
iog narrow contigaom arches, iveli defined, and perfectly oob* 
centric to the principal arch. Of these mapphmeniwry arcs (fiar 
that is the name given to tfiem), the tlieory of Descartes «Rid 
Newton mdces no siention, and indeed it cannot even af^ly to 
them. 

The supplementary arcs appear to be an effect of hm&nou9 
ifft^erferences. These inteiferences cannot Ibe produced but by 
drops of water of a certain saandlness. In order that the plie- 
noroenon may appear inth 4Mime degree of brightness, it is ne- 
cessary that the drops dx>uk[ not only be of the proper size, 
but that at least the greater part of them dioukl be eqnal in 
their dimenmons, ahnost with mathematical aocnracy. If, there- 
fore, die rainbows of equinoctial regions are never attended with 
supplementary arcs, the cnrcomstance would afford a proof that 
the drops of wafter which there issue from the donds are of 
larger size, and more unequal dimenrions, than in our climates. 
In oar ignorance of the causes of rain, this fact would by no 
means be void of interest. 

When the sun is lorw, the u|^ier portion of the rainbow is, on 
the contrary, very much derated. It is towards this culminat- 
ing r^;ion that the supplementary arcs shew themselves in great- 
est splendour. Leaving that point, thdr colours rapidly beoone 
feeble. In the lower regions, near the faoriaMi, and even con- 
siderably above it, no traces of diem are ever seen, at least in 
Europe. 

It must needs be, then, that the drops of water, daring dieir Ter- 
tical descent, have lost the property which tiiey at first possessed ; 
they must have laid aside the conditions necessary for ^fficadous 
interferences, which they do by having become much enlai^^. 

Is it not curious, it may be remarked in passing, to #nd in an 
optical phenomenon, in a peculiarity merely of the rainbow,--^e 
proof that in Europe the quantity of rain must be so tnuofa the 
less the higher we place the vessel in which it is to be received!* 

The increase in the aize of the drops is, no doubt, to be ^s- 

"* 1a the observatorj at Paris, there are two receptacles in which rain water 
is collected ; one of them on the terrace, the other in the court, eighty-six feet 
lower than the first. In the course of a year the reservoir in the court re- 
c^ved eight-liundredtfas mvn water than that placed on the tp^wws. t 

Digitized by VjOOQIc 



«ribed to the {Mwdpitatioa of liuimdUy on their miifaoc^ as thejr 
liaeead from Che oM repon wbenoe tbey origUMted, and tirn* 
vene Jitmosirfieric flUata, gcaduaUy beoomiiig varaitf at they 
came neBivr the eaith. It is then almost certain that, if sup- 
.pfeaaentary laiiibowa are fbnned in equiaactial regions, they will 
ae^er seaeb the hortaoa, as is likewise Uie iraae in Euiope ; but 
.thie ^oaqaarisoB of the angle of the he^ht at which tbey cease ta 
be seen, with theangleof duappearanceas nodced inour cliinates» 
^aeems to afisrd the means of obtainiog weieorokgical re8ult% 
which no other method al present known can supply. 

Halos. — In high latitudes, the viciiuty of Cape Horn for ex« 
M^de, die sun and the moon often appear surroiuided by two 
Jasmtnous oiidea, whkh metaonohigists name haloi. The ray of 
the smallest of these aides is ahout 22°, the ray of the hufer 
is ahnost ^actly 46°. The £rst of these u^guhur dimeninnns 
npproadies near the minimnai deviation which light under** 
goes while traversing a glass pctsm of 60^; the other would be 
^ven by two prisms of 60°, or by a single prism of 90°* 

It seeou, therefore, natural to seek for the causes of halos, as 
Mariotte has done, in the. rays refracted by the floating crystals 
<d snow, which, as every ope know*, usually present angles of 

This theory, besides, has received a new oonficniation, anoe 
the power has been acquired of distinguishing between refimcted 
and Inflected light by means of chromatic polarization. It is in 
.fint the colours of the first of these lights (that which is refracted) 
which produces the polariased ray s of the halo. What, then, still re- 
jMbs to be known regarding this phenomenon P It is the (dllow^ 
M^ :— According to theory, ^e horizontal diameter of a halo and 
the wrtieal diameter ought to Iiave the same ai^lar dimensions ; 
^t.we axe assured, that these diameters are sometimes strikingly 
jinequal* Measurement aloue can establish this fact; for, if a 
judgment has been formed by the naked eye, the causes of illusion 
will not fail to explain how the most experienced natural philoso* 
pher might be decdved. The reflectis^ circles of Borda are ad« 
miiably adapted to the measurement of the angular distances at 
sea. We may, therefore^ without hesitation^ neoommeod to the 
officers of the BantU^ to apply the ezceUent instruments with 



Digitized by 



Google 



40 QuesHofisJar SdbMon reUAng to Meteorology^ 

which they are provided, to determine the dimensbns of all the 
balos ihod appear to be elliptical. They will themselves perceive 
that the inner edge of the halo, the only one which is distinctly 
defined, is much better adapted for observation than the outer 
edge ; but it is necessary, with regard to the sun, not to neglect 
to indicate whether they have taken the centre or the edge as 
the term of comparison. We likewise regard it as indispensable, 
that the two rays diametrically opposite should be measured in 
each direction, for certain observers have mentioned circular 
balos, in which, if they are to be believed, the sun did not oc 
cupy the centre of the curve. 

Trade^VISnds.'^Pethap& it will excite surprise to see the trad^ 
grinds announced as still affording a subject of important inves- 
Ugation ; but it must be remarked, that the practice of naviga- 
tors has often confined them to simj^e notices, with which science 
cannot be satisfied. Thus it is not true, whatever may have been 
alleged, that to the north of the equator these winds constantly 
blow from the norih-east; and that to the south of it they blow 
uniformly from the soutli-^ast. The phenomena are not the 
same in the two hemispheres. In each place, moreover, they 
change with the seasons. Daily observations of the real direc- 
tion, and as far as practicable of the force of the eastern winds 
which prevail in equatorial regions, would therefore be a useful 
acquisition to meteorology. 

The vicinity of continents, on the western sides especially, mo- 
difies the trade-winds in their strength and direction* It some- 
times even happens that they are replaced by a west wind. 
Wherever this change of the wind occurs, it is desirable to note 
the time, the bearing of the neighbouring country, its distance, 
and its general aspect. In order to shew the utility of this last 
recommendation, it is enough to say, that a sandy country, for 
<;xample, will have a much speedier and more active influence, 
than one covered with forests or any other kind of vegetation. 

The sea which washes the western side of Mexico, from Pa- 
nama to the peninsula of California, between &" and S2° north 
latitude, will afford an opportunity to the oflScers of the Bonite 
of observing a complete inversion of the trade-winds. They will 
find, as we are informed by Captain Basil Hall, a nearly per- 
manent west wind, in a situation when the east wind of the equi- 

Oigitized by CjOOQ IC 



HffdregrafAjf, and ike Art of Navigaiion. 41 

noctial regions might be expected to prevail. In these latitudes^ 
it would be curious to ascertain to what distance from the coast 
this anomaly exists ; and at what longitude the trade-wind re- 
sumes, so to speak, its laws. 

According to the most generally adopted explanation of the 
trade-winds, thare ought constantly to be found, between the 
tropics, a higher tvind^ blowing in an opposite direction from that 
at the surface of the earth. Numerous proofs have been already 
collected of the existence of this counter-current. Careful ob« 
servation of elevated clouds, particularly those named ^* pom* 
meUs^ ought to afford indications of great value to meteorology. 

The periods, strength, and extent of the monsoons will form, 
in short, a subject for study in which, notwithstanding a multi- 
tude of important observations on the subject, much yet remains 
to be gleaned* 

Phekombna of the Sea. 

On the means of drawing up Sea-water Jrom great depths^ 
and discovering in what proportion the two chief constituent 
principles of atmospheric air are contained in t^*-— Chemists 
have long since proved, that water becofnes impregnated with 
the gases which rest on its surface. This absorption is effected 
by means of a true chemical affinity exerted on the different 
gases; and when its effects on oxygen and azote, the two princi- 
pal constituents of atmospheric air, are carefully examined, it is 
found to be much stronger in regard to the first than the se» 
oond. It hence follows, that the waters of seas and rivers, from 
being always in contact with the atmosphere, become at length 
impregnated with a mixture of gases, among which oxygen pre- 
dominates. Indeed, the very accurate experiments of. MM. 
Humboldt and Gay Lussac have proved that rain-water, the 
water of the Seine, and snow-water, contain a mixture of oxy- 
gen and azote^ which amounts from 29 to 32 parts of oxygen in 
100 ; while the proportion of oxygen in atmospheric air is con- 
stantly equal to 21 parts, and this in all seasons and climates. 
MMi. de Humboldt and Proven9al have besides determined the 
entire volume of mingled gases contained in water near the sur- 
face, and it was ^ of the volume of water. 

• This section of the instructions wa^ communiijatcd to M. Arago by M. 
Biot. 
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It follows fts a necessary consequence of these propert i es, that 
the vast extent of sea -which covers a large part of die globe, is 
impregnated with a mixture of gases, the prc^rtions of which, 
near the surface, must be nearly the same as those just men- 
tioned. I have ascertained that it is likewise so at the depth of 
a thousand metres ; for sea- water, drtiwn from that depth, af- 
forded me a mixture which contained -88 parts of oxygen in 100. 
This experiment I formerly made in the Mediterranean. 
- But here many important questions in terrestrial physics pre- 
^sent themselves, which the apparatus I then employed did not 
enable me to solve. In proportion as we descend into the depths 
of the sea, the pressuie of (he superior portion becomes greater ; 
and as a column of sea- water, ten metres in height, is nearly cS 
the same waght as a column of air of the same base from the 
surface of the earth to the limit of the atmosphere, it follows 
that, at the depth of a thoasaod metres, the water sustains a 
pressure of a hundred atmospheres. How enormous, then, must 
this pressure be on the lower beds, if the mean depth of the sea, 
nt a distance from the coasts, extends to several leagues, as the 
Jaws of gravitation seem to indicate 1* It is likewise proved, by 
direct experiments, that water, when in contact at the sur&ce 
with compressed gases, and also sustaining tb^ pressure, ab- 
sorbs the same volume of these gases as if they were sul^ected 
to the {M*e6sure of a single atmosphere merdy ; so that the we%bt 
absorbed becomes proporticHsably greater. If, then, the sin- 
gle £sct of a uniform absorption, propagated from ''one bed to 
ax)Otber throughout the whole mass of waters, be' sufficient to 
4iooouot for the presence of a considerable volume of air,- how 
greatly must the quantity be increased if it be in proportion to 
the pressure according to the varying depth ! As this aatufn- 
tion must have been in gradual operation since the seas mere 
formed, it must have modified by degrees the state of the atoMi- 
sphere, and perhaps continues to modify it still, if the affinity 
which produces it is not satisfied. The influence df these phe- 
nomena on the state of the atmosphere, and eonsequently on the 
eonditions of the existence of living beings on the surface of the 
globe, well entitles them to be «tudied in order to have the ex- 
tent of their operation ascertained. 

• iMccnniqiie Celeste, torn. ii. p. 200. ^^ t 
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For this purpose, it is oeceasary to <kav aea^water txom a 
great dq>th, at a distance from iaod, and to bring it to the sur- 
face with all the air which it contains. This air must then be 
disei^aged by boihag, its volume measured under the ivdinaiy 
pressure of the fitmospbere, and finaliy subjected to a cheaucal 
amdysia In these operations, the only difficulty is to draw the 
water from the desired depth, and bring it to the surface with- 
out allowing any of its contents to escape. Care must be taken 
not to employ vesaels which are empty or filled with air merely, 
dba^fied to c^n at the ass^ned de^h and admit the water ; &r 
the presBure to which they will be subjected will cause the wa- 
ter to filter throu^ the joints of the most perfect closii^ 
plates (obiuraieurs)^ or break the vessd if these resist. And, 
lastly^ if the gaseous mixture contained in the deepJyifg beds 
is subjected to the saoie pressure which they undergo^ it will 
eicpand in tlie inverse propcntion when the i^paratus is broMgfal; 
near the surface, and will either escape by the closing |date 
(pbturateur) or burst the vessel containing it. In order to avoid 
these e&cts, a hollow glass cylinder ought to be employed, clos- 
ed at one extremity by a solid plate of metal, thus forming a 
true backet provided with a handle, to which a cord is attached 
Uubt it may be let down to the bottom of the .sea. This bucket 
being empty, and open to the surrounding water, descends into 
the different beds without being injured by the pressure. Wben 
it has reached the required depth, a cord is drawn which is at- 
tached to its lower part, and by which it is reversed. This seoond 
cord is then employed to draw up the apparatus, and in order 
that it may not get entangled with the other, it is kept at the 
other end of the ship. But this cylinder cf glass has a double 
bottom, one fixed, the other moveable. The ktter is in reality 
the piston of an air-pump, which descends done, by its own 
w^ght, when the bucket is draiwn back ; and, at the same time, 
the bottom fixes to a small hole furnished with a valve, which 
opens from vnthout inwards by the pressure of the surromidiag 
wata*, and allows it to enter into the empty space made by ihe 
descending piston. When the latter has descended, and the 
flpece fiOed, the valve na the borttom Piloses by its own spring, 
and the enclosed water is thus separated and kept apart till it 
arrive at the sinrface. But, if this wafter contain *coRipre8Bed air, 
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nothing will counteract its expansive tendency when it is brought 
to the surface, where the pressure of the water from without is 
removed ; it will then either escape or burst the apparatus. 
To guard against this, a free issue must be provided for all 
possible expansion either of the water or air. For this purpose 
the fixed bottom is furnished with a lateral canal which leads to 
a gas-bladder ; the latter having been first filled with water, then 
emptied and pressed together before the apparatus was sunk. 
This bladder will receive all the air which the water may dis- 
engage on approaching the surface ; and, if any be disengaged, 
it will return more or less inflated. Then, by closing the stop- 
cocks with which the canal is provided, it may be separated 
from the vessel containing the water, its volume measured, and 
the enclosed air analyzed ; after which what may still remain in 
the water may be examined, and likewise any other substance 
which the water may hold in solution. Such is the apparatus 
which has been entrusted to the commander of the Bonite ; and 
the zeal as well as intelligence of that officer, affords us the as- 
surance, that it will be usefully employed, under his directions, 
to solve the various questions relating to terrestrial physics indi- 
cated above ; questions which, besides their purely scientific in- 
terest, hate an additional importance attached to them, by the 
knowledge which their solution would supply respecting the 
permanence or changeableness of our atmosphere, and the con- 
ditions of the existence of living creatures found in the depths 
of the sea. 

Mabike Currekts. 
The Atlantic Ocean, South Sea, and the Mediterranean, are tra- 
versed by numerous currents, which are the more dangerous from 
carrying vessels out of their proper course, without the pilot 
suspecting their influence, and, in cloudy weather, he has no 
means of ascertaining it. Among phenomena relating to the 
sea, and considered in the double relation of theory and prac- 
tice, there is certainly none more deserving of the highest degree 
of attention on the part of navigators of. every country. The 
numerous memoirs and works specially appropriated to the sub- 
ject, such as those of Ducoudray, Rqinme^ and even the posthu- 
mous and able treatise of Major Rennel, which has just appear- 
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ed, are very far, in my opinion, from having exhausted the sub* 
ject. Of this the reader will be able to judge. 

On the cause i^ Currents. — The most remarkable currents 
studied by navigators are, in the Atlantic :«- 

The current, which, after having gone round the bank of 
Agullas and the Cape of Good Hope, advances from south to 
north along the western side of Africa as far as the Gulf of 
Guinea. 

The current termed equinoctial, which invariably flows from 
east to west on both sides of the equator, between Africa and 
America. 

The current which, after having issued from the Gulf of 
Mexico by the Straits of Bahama, flows at a certain distance 
along the coasts of the United States towards N.E. as far as the 
bank of Nantucket, where it changes its direction. 

Lastly, the current, by the action of which the waters of the 
ocean which bathe the coasts of Spain, Portugal, and Africa 
from Cape Finisterre as far as the parallel of the Canaries, are 
all directed towards the Straits of Gibraltar. 

What can be the cause of these currents ? 

The trade-winds, according to some, by continually blowing 
in the Indian Ocean from east to west, must produce a Uqwd 
intumescence on the eastern coast of Africa near the equator. This 
accumulated water flows continually from north to south through 
the Straits of Mosambique. When it reaches the parallel of 
the Cape of Good Hope, the eastern wall or mound which had 
hitherto maintained it disappearing, the water necessarily flows 
westward. It is thus that the current of the Agullas is 
fcn*med. 

The equinoctial current of the Atlantic is attributed to the 
constant impulsion of the trade-wind on the waters in the vici* 
nity of the equator to the north and south. 

The Atlantic equinoctial current, in this respect resembling 
the equinoctial current of the Indian sea, must produce a great 
accumulation of water along the first coast which presents itself 
as a barrier to it ; that coast is America. From this results a 
general movement of the Caribbean sea towards the strait which 
separates the eastern point of Yucatan from the western point of 
Cuba, as well as an elevation of the level of the sea in the Gulf 
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of Mexico ; udy kstly, tbal kind of cAscftde fonaed by the ae« 
cumulated water in the Gulf, where it escapes from the Sirait of 
Bahama, the eontiauafcioB <^ which foam^ die gtd/^^iremi. 

With respect to the current flowing towards the Straits of 
Gibraltar, it may be caused by the lower lerd of the Medker- 
ranean^ and this depression of its surface may itself be oecasba- 
cd by its exces^ve evaporadon which the influx of the tribularj 
rivers is insufficient to compensate. 

These explaoatioos are simj^ ; ifaey appear to rest on {diy- 
sical causes, the action of which, must Cake place in the sense 
supposed ; the most intelligent observers, Franklin, Rennd, hc^ 
have adcqpled them ; and yet I am about to piove that they are 
not so comj^tely established by observation, meaanrement, and 
experiment, aa to prevent us from entertaimng legitimate doubts 
on the subject* 

A continued and stroi^ wind ruses the levd of the sea alimg 
the coast towards which it tends to direct the water ; thus, at 
Brest, Lorient, Rochefort, &c., the tide is always highest, other 
circumstances being equal, daring a wesi wiruL On the oppo- 
site shores of the Atlantic, and along the coasts of the United 
State% on the contrary, it ia the utti wind which ptodaoca this 
effect It is by souA winds that the waters of the Meditem^ 
nean are accumnlated in the ports of Genoa, Toulon, and MaoB^ 
seilles, and by north winds in those of Algiers^ Bongi^ and 
Tunis. These facts are not disputed, nor do they admit of b» 
ing called in question. It miy remains to detenaina the Talne 
of the aeddental changes of level which winds may pvodacc^ 

FrankKn relates that, in an extensive piece of wiitn diiee 
leagues broad, and about three English feet in depth, « strong 
wind csiised the whole of one of the sides to beeonie dry, while 
it raised the water on the oppoote side three &et above ks for* 
mer level, the depth being six feet instead of three la on own 
seas, I do not tUnk that k will be necessary, in general, lo state 
a higher nanriber than this as the maximum efect produced by 
the noost violent tempests.* 

TheTrades are constant wmda, bat thor strength ia ▼ery mo^ 

* Places are mentioned in the Mediterranean where gusts of the souths 
west wmds (named the Labem^rnkt) have raised tiie waters seven metres 
above thtirorfiaszjlevd; hot tiinb effect wm pmrij lomL 
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dcratr* The deviatioiis {tool a untfdrm krel which they ceo 
occasioD oyght Ukcviae to be ina>iifliderable. But it teema difli- 
cuJt to bdieve, that the ▼cfftkal fall of a metre, for example, or 
even two m^res, can produce currents whidi do not entirely 
diflcppear after m faasmgd of many hundred leagues. 

I haw stated that the trade^winds, on account of thdr want 
of intensity, seem but little likely to produce any consklerabit 
swelling in the waters of the ocean. I will even go further than 
this, and prove that, in point of fact, the seas from which cur- 
rents appear to emanate, are exactly, fx very nearly, of the saoM 
\efA as those wlcudi the eonrcnts traverse. 

It has been tndwpiitably proved by M* Lepore, in the obatr* 
vations made during the Egyptian expeditkm, that the level of 
the* Mediterraneaiiy near Alexandria, is lower by 8^, 1 than 
tbe kyw water-kvd of the Red Sea near Suea> and 9^y 9 than 
the high water leval. 

This is cevtamly a very great difference of level between two 
aaas which may be considered as Gommunacating with each other ; 
taty cai the one lumd, the Mediterranean opew into the Atlantic 
by the Straits of Gibraltar ; on the other, the Bed Sea opens 
into the Indkn Ocean by the Straits of Babelmandel ; and, in 
the third place, tiie Athmtk and Incban Ocean become Uended 
with each other at the Cape of Good Hope. It is very fiur 
fiom my intention to depreciate what is curious or interesting 
» such a result as this ; but I must be aUowed to say, that it 
throws no %ht; on the disputed questioo of currents, for, to ren* 
der die explanaUon admisnUe, there oi^t to be a sensible differ 
renee between the level of two contiguous seas, between that 
from whidi the current issues, and that into which it flows* 

Does not preckely sudi a diff^'ence as this, it may be asked^ 
exist between tbe Mnican Sea, in which the Gulf Stream ori* 
ginates, and the part of the Atlantic Ocean which washes the 
cnsteni nde of the Fkiridas and Georgia ? 

. The inhabitants of the Isthmus of Panama believe, but with^ 
o&t proof; that die South Sea is higher than the Atlantic Ocean. 
Franklin, Bennd, &c. likewise admit a difference of clevacion, 
bot in m eontraiy sene. M. de Humboldt confirmed this latlec 
epinion by some barometrical observations made at Cumaoa^ 
Carthagena, and Vera Cruz, compared witk others made at 
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Acapuloo and Callao. At the three places first mentioned, the 
waters appeared to him to be three metres above the level of the 
South Sea, as taken on the western shores of Mexico and Peru. 
For as no one can doubt that the general mass of the South- 
ern and Atlantic Oceans are of the same level ; that portion 
of the latter near the Antilles, and that which is inclosed in the 
Gulf of Mexico will thus form a local elevation or intumescence 
of three metres. 

Before citing a work which does not confirm this result, I 
ought to mention that my illustrious friend has himself remark* 
ed, with his usual caution, that his observations were not suffi- 
ciently numerous to establish the fact of so small a difference of 
level without any doubt. 

Two engineers not long since crossed America at its narrow- 
est point, in order to settle definitively the relative position of the 
two oceans. We may add that their object was not purely of a 
scientific nature, but had a direct reference to one of the grand- 
est problems which commerce ever proposed, the possibility of 
a communication between the Atlantic and South Seas, across 
the Isthmus of Panama. Such was the object of the investiga- 
. tion, the results of which I am about to state, and which was 
intrusted by General Bolivar to Mr Lloyd, an EngUsh engineer^ 
and a Swedish captain named Palmare. 

The date of this examination is 1828 and 18^, and it was 
made by means of one of Carey'^s levels. The point of de- 
parture is at Panama, on the Pacific Ocean, the level of the 
highest tides of the equinox corresponding to the third day of 
the full or of the new moon. Its other extremity is a place 
named Bruja, to which the influence of the tide extends. Bruja 
is on the Chagres, about twelve miles (five leagues) from the 
place where that river discharges itself into the sea of the An- 
tilles. 

At Panama, the mean difference of the level between high 
and low water, during strong tides, is Sl.S English feet. At 
Chagres, on the Atlandc, this difference does not exceed 1.1 feet. 

By thus assuming, in each place, for . the mean level of the 
ocean, a surface equally remote from the successive levels of the 
high and low sea, it follows, from the examination of Messrs 
Lloyd and Palmare : 

Digitized by CjOOQIC 



Hydrt^aphy^ and ike Jri of Navigation. 49. 

Isi^ That the mean level of the Padfic Ocean, at Faaaniay is 
from 8,52 English feet (l"",!) Jiigher than the mean level of 
the Atlantic Ocean at Chagres ; 

2dy That at the moment of high tide, the ocean on the west* 
era side of the isthmus, is from 13.55 feet (4°',1S) higher than 
on the western side. 

Sd, That at the moment of low water, on the same coast8,.the 
Pacific Ocean, on the contrary, b lower than the Atlantic 6.51 
feet (1%98). 

, These observations seem, then, to confirm the opinion long 
since adopted, that the mean level of the South Sea is more ele- 
vated than the mean level of the Atliintic. Ocean ; but the difler* 
ence, instead of being enormous, as was supposed, is only eleyen 
decimetres. It may even be allowed us to suppose, without.in'* 
justice to the merits of Messrs Lloyd and Palmare, that, in carry- 
ing on their operations in a wild country environed with diffi* 
cuhies ; in traversing a line, the total extent of which, including 
sinuosities, is eighty-two miles. (33 leagues), and that, in taking 
levels at 985 stations, they may have erred to the small extent 
of a metre. From this it follows, that there is nothing to prove 
that a sensible diflerence exists between the mean levels of the 
two grfsat seas which communicate with each other by the Straita 
of Magellan and Cape Horn. * 

The work of Messrs Lloyd and Palmare, in so far as it applies 
to. the explanation of the rapid current which precipitates itself 
from the Gulf of Mexico into the ocean by the Straits of Bahama^ 
advances as a hypothesis that the South Sea and Atlantic Oceans, 
viQwed as a whole, form a surface of the same level. We will 
escape from this difficulty, by relatiQg the results of some obser* 
vations made in Plorida a few years sinc^ by the Prench .officers 
appointed by the American Congress to survey the line of a 
canal designed to unite the river St Marie, on the Atlantic, with 
the bay of Appalachicola, on the Gulf of Mexico. 

« I^ after the learned memoirs of M. de Humboldt, it is still necessarj 
to return to the truly astonishing depression that the Cordillera of America 
presents in the Isthmus of Panama, before again assuming its fiill mijestjr in 
Mexico, I would remark that the most elevated pdnt of the transverse line 
levelled bj Messrs Lloyd and Falmazt, is only 633 English feet above the 
levelof the sea. 

VOL. XXI. HO. XLI. — JULY 1886. ^ 
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Atcorimg to die 'Bm esloulation €f meMuraaefltfi, the low 
tide in the Crulf of Mexios would be higher than the low tide of 
the Atlantic, by about 1» 14 (S feet. Si). A aeeond cakuhi- 
tkm gives a fiimibHr diffefence between the two iow tides of about 
6^,85 (« feet, 6S). The aie«a k 1» 00 (8 feet, 08). 

But even this slight inequality of level is greater lli«i the real 
one. In fact, i^ien we compare two seas subject to tides, it is 
evidently the mean levels, the points, that is to say, equally re- 
mote from the high and low seas, that ought to serve as data. 
la this instance, akhough I can perceive no cause for it, the 
comparison is made between two low seas. In onler to state the 
r matter accurately, therefore, it is necessary to elevate the point 
df comparison taken in the Gu]f of Mexico to half the height 
of the tide dbserved in liiat golf. The same thing must bedoiie 
in regard io the eaalem or Auntie side of the Floridas. In the 
gulf, near the point where the level is terminated, the tide does 
not rise more thm 0^,8. On the other side of the Floridas, 
towards the mouth of the river St Marie, the tide is about H^fi. 
The low tide, therefore^ is 0^^ more removed fram the mem 
tide at St Marie than m the gulf. If, then, the mean lev^ are 
referred to, as mnist be done to obtnn the red result, instead of 
1»,0, it will be fiwnd that the d^erence of the level of the two 
seas is 1"^,0 less 0"»,80 ; that is to say «",« (7^ nicihes.) 

This quantity k evidently within die fimits which oug^ to be 
MBsigned to die errors capaUe of being made in observadcms 
anbraring die whole breadth of the Floridas. But even though 
die difierenoe alleged were red, it may be doubted whether any 
one would be indined to r^ard it as a sufficient explanation of 
t^ eause of a current which, issuing from the Stnuts of Bahama, 
at the rate of no less than five miles an hour (2 leagues), eon- 
dnoes its progress into the -very middle of the Atbintic, nearly 
in a straight line, to a distance of 500 leagues, without having its 
rapidity abated dming the whole of that course. 

Let us now consider the Mediterranean. Here the allied 
lowness of the level, the presumed cause of the current flowing 
from the ooeaa to the Straits at Gibraltar, is said to be the re- 
sult of an enormous anoaal evapamavn, whkh die mass o£ wm- 
terseootributed by die Nile, Bhone, Po, &c are insuiBcicnt Io 
compensate. Direct and demonstrative proofs of this want of 
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oompeitsi^oD, are, it is true, completely waotii^. In the «b- 
seooe of these, a new form will be immediatdy git^eo to the ar- 
gument, and it will be said (which ii la retiky the case), that in 
summer, at equal latitudes, the waters ai the MeditaraBean are 
fram Sr to &"& Cent, (about &" Fahr.) warmer than those of the 
4)oeaa, from wfaieh it inevitably follows that the first undergo 
more evaporation than the others, and that nothing more is re- 
quiittd to explain the current c^ the strait. 

Afidthis, it must be confessed^ would be sufficient, if the 
esase indicated were to produee a very eensUde difference of level 
in the two seas. Thus, whatever may have been said of it, the 
prabfem will be fiiund to be reduced to one of numbers, or to a 
question of &ctB. It must be found out, aUier by calculation 
or cxperimeiit, to what exteni the Athintic Ocean is higher than 
the Mediterranean. The calculation, I have already atated, 
will be diiBcult to be made with predsion, owing to the want of 
fiuffici^it data. With regard to the ex{)eriment, the results of 
that whidi I am about to presait, seem to me calculated to sa- 
tiffy the most scrtipulous minds. 

Ddlan^re found the direct means of inquiring into the com- 
parative level of the two seaa, by the great chain of triangles 
oil the meridian of Prance, which extended from Dunkirk 
as ftf as Barcelona. The triangles ooroprebended between 
Rhodes and the MediterraAean, afforded him for the vertical 
he^ht of tiiat town, a result whidi agreed to a fraction i^ a 
metre with the height of the ooeui, as deduced from that por- 
tion of the chain placed between Rhodes and Dunkirk. 

It has been stated in opposition to this view, that the obserr 
vations from wluch it was deduced, were not always made in 
lirvourable circumstances ; that it is necessary they should be 
frequently repeated before they could be assumed as proving a 
difference of level; and that, moreover, the cfllculati<ms had 
jidth^ been made with fufficient care, nor on a plan sufficiently 
aceumte* These objections are not without weight. The offi- 
cern of the body of geographical ei^neers have likewise endear 
¥Oured to take advantage of the chiuns of triai^les of the first 
€Hrder, drawn in different directions, which cover the whole sur- 
Ufie 6f France, to submit tlie quesrition of the respective levels 
of tb^ two &eaA to a new examination. M. Delcros, among 
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others, has devoted himself to this subject, and made extensive 
investigations. These, however, are still in MS., and I regret 
that I am unable to state the results. Besides this, the obser- 
vations which M. Coraboeuf presented to the Academy of 
Sciences are as directly to the point as could be desired, and 
were conducted with a precision which left nothing to be de- 
sired. 

This operation, carried on along the southern frontier of 
France, during the years 1825, 1826, and 1827, embraces, in 
the direction of the shortest distance, all the interval compre- 
hended between the Ocean and the Mediterranean. Forty-five 
triangles of the first order, many of which have their summits 
on the highest points of the Pyrenees, join the fort of Sacoa, 
near St Jean de Luz, at different points of the plain of Ferpig- 
nan, the elevation of which above the sea. is so small as to be 
reduced to two secondary triangles. All the angles have been 
measured by M. Gambey^s repeating circles, and by three series 
of repetitions at the least. The same is the case with the ze- 
nithal distances. Care has been taken, besides, to make these 
observations only between 10 o^clock in the morning and 3 or 4 
in the afternoon, in order to avoid the efiects of the irregular 
refractions, which appear near the horizon some hours after the 
sun has risen, and a few hours before setting. The extent of 
the atmospheric refraction, between each couple of stations, has 
been deduced from a comparison of the reciprocal distances to 
the zenith. As assistants in these important operations, '&L. Co- 
raboeuf had Captain Peytier and Lieutenants Hossard and Testu 
of the Geographical Engineers. 

The station of the Crc^re occupies nearly the middle of the in- 
terval which separates tlfl^ean from the Mediterranean. The 
eastern part of the chain of triangles has served to determine its 
height above the Mediterranean ; the other part has afibrded 
this same height above the ocean. It is necessary to remark^ 
that the calculations can be made by a multitude of distinct 
combinations, among which M. Coraboeuf has made choice of 
three. He has ascended, in the first place, from the ocean and 
the Mediterranean to the Crabere, passing by the only series of 
summits of triangles which limit the chain. towards the south. 
In the next pl^oe, by choosing exclusively the northern sum- 
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mits ; and, lastly, by the diagonal directions, that is to say, by 
going alternately from a northern summit to a southern one. 
The following is the result of these various combinations :«— > 









OnllMMedi. 
temnom. 


OntbeOoMn. 


Dilt 


Direction of the southern summits, • 
Direction of the northern summits, . 


2633", 37 
2633 ,99 
2633 ,87 
2632 ,79 


2632>», 96 

2632 , 07 

2633 , 61 
2632 ,49 


0«,42 
1,92 
,26 
,30 


Mean, 


2633 ,60 


2632 , 77 


,73 



The mean difference, 0~,73 (2 feet 3 inches), is too small, 
particularly when we recollect the extent of the line which was 
levelled, to prevent us from concluding that, when in a state of 
repose, the waters of the ocean, and those of the Mediterranean, 
form a surface of the same level. At all events, it can scarcely 
be doubted that if any differience in this respect exist, it is too 
small to be appreciated. 

In this article I wish merely to prove that the subject of cur- 
rents is far from being exhausted ; that differences of level, to 
which hydrographers have recourse for an explanation of them, 
are either completely nugatory, or insignificant; that there is 
still room for further investigation. This object I conceive my- 
self to have attained. I jshall still, however, add a few reflec- 
tions. 

The theory of currents has made little progress hitherto, be- 
cause those phenomena have chiefly, b^en considered which ap- 
pear at the surface of the sea. Curfents produced by difference 
of saltness and temperature exist at aU|jepths. There are cur- 
rents, for example, in contact with t^e very bed of the sea, 
which transport the cold waters of the pplar zones as far as the 
equator. Near the poles these waters n?bve like the solid part 
of the earth which supports them, at a very slow rate, from west 
to east. As they pass by degrees to temperate and warm re- 
gions, they arrive at greater parallels of the earth, which hence- 
forth move quicker than they ; hence relative currents directed 
from the east to the west, the size of which is equal to that of 
the polar currents* 
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It 18, if I am not deemed, hf plaeing them in this pok^ of 
view ; by descending, in imagmation, to tbe profeundest dqpCfas 
of the ocean ; and bj applying to the sea the theory whkh hai 
already ^ven such a satisfactory explanation of the trade* winds, 
that we shatt succeed in throwing light on the subject which has 
just occupied us. It wiB thas, in my opinion, be equally possi- 
ble ta conceive how currents of inconsiderable rapidity cross such 
immense extent of sea; how they are rtAectcd and cfaaogecl in 
their eourse, whUe ifetaim disUmcCy by the sides of continents 
and islands; and how the; turn a^de on approaching banlcsr, 
such as those of AguUas or Terra-neuva, above which there is 
not less than sixty fathoms of water 1 

Sea of Weeds. — Among the phenomena of the ocean, which, 
notwithstanding thek antiquity, may yet become the subject of 
curious investigation^ I should be inclined to place that of the 
Sea of Plants or the Sea of Weeds. 

These names are now applied to a zone of the Atlantic Ocean 
situated to the west of the Azores. This zone, on an average, 
is from forty to fifty kagues in width ; its extent in latitude is 
^5""; tbe i^mce which it occupies being nearly equal in ex- 
tent to the surface of France- It is entirely covered with plants 
{^Fu€us natans). The Portuguese call it Mar de Sargasso ; Ovi- 
edo, Praderias de Yeroa (Prairies). In 149^, the companions 
of Christopher Columbus were greatly alarmed by it, for they 
conceived that they had reached the remotest limits of the na- 
vignUe oce«i,. ansd expected to be stopped by the sea- weed, as 
their fdbuloua St Barandaa had formerly been by the ice of the 
Polar Begions. 

. By examining a multitude of observations on the subject, de- 
posited ux the archives of the English Admiralty, in order to 
detfirnune the limits of the Sea of Sargasso^ Major Rennel 
fcHUMl thud this^reat bank of fucus has undergone no change of 
p]aee„ between the years 1776 and 1819, either in longitude or 
latitiide. This lemarkaUe constancy in situation, M. Humboldt 
haa s^wn t» have existed as far back as the end of the fifteenth 
c«9tu9]f, in bia renarkaon the observations made by Columbus. 
Three different explanations have been advanced to account 
for the existence of this sea of Fucus natans. Some are of Opi- 
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nioa thai there are, in these ktiUide^ mimerous banka m thd 
bottom of the ocean on which the foci grow, and firom which 
they are accidentally detached ; others, that these plants vege« 
tate» wd deTekqpe themsdvea even on the surface cifthe water ; 
buitbe opinicHi most generally received k^ that the Sea of Weeda 
ia the plaee where the Gulf-Stream contJnuaUy depoaita the planta 
wilik whidi it becoiAea charged on ianiiBg from the Gutf cf 

. This last laentioiied hypothesb baa been adopted by Major 
]ieiM9d» akbougb it is very laE from e^pbiaing why a gnat 
INeop<»etiott c^ the floatiog weeds in the aca of Sargasso are, ift* 
stattd o£ beti^ faded or decayed, in a state of great IresbnesB. 
Indeed,, Ei^sh jMkTigatara nevec fail^ wbon diey speak of these 
region^ to wentiofi Hatejretk weed^ and wad mmeh decoffed 
Cbriatoi^v Cohimbug himsri^aa M, de HnmboMt baa reamrk* 
ed^ WBB likewise struck with die mixture of yerba mmtf wg^y 

The floating fuel of the asa of Sargasso are always descitule 
of roots and fruit. I£ we suppose them to be developed in die 
same region where tbqr are founds we mast regard them, aa M. 
Meyer has done^ as amtlar to fresk»walec algae/ many of wfakh 
mnlt^y only by new bnmches. It will Ukewiae renHun to be 
expkimed by what Hkeans it is that the waters over such a gfeal 
extent of sea escape so completely from the action of winds and 
currents^ that the lapse of several ages haa not dispersed the 
plants wbidi were fixuid colketed there m the end of the ii£* 
teeiith century^ when the gall^s of CoUimbus jdoogbed it fcr 
the first tini& 

It doubtksa appeffi» more natural lo suppose^ that, as the 
winds Mid currents by degrees, draw the floating fuci beyond 
the ordinary limka of the Sea of Pkmla;^ their place ai: die s«r« 
face is occupied by others detadbed frona the bettsoaftr Accord* 
ing to tins hypothec the plants tare statbsary only in appear* 
ance; the sea will always appear equally covered afao^e the 
re^on which nourishes them, but the ii^i^iduaia wiU be con- 
tinually renewed^ 

What, tbea» ia necessary at the present time U> thasw li^^OA 
this cunous point of pbyacs P A few wry siaq»le sxpsraaaatey 
wliichy however, are stiUi wanrhi<^ to science: Sofmriiagi made 
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along the edges, and towards the centre of the sea of Sargasso^ 
with the necessaty length of line. 

Temperature qfCurretUi.—Bvety one is acquainted with the 
works of Franklin, Blagden, Jonathan Williams, M. de Hum- 
boldt, and Captain Sabine, on the Gulf-Stream. No one now 
doubts that this Gulf-Stream is an equinoctial current, which, 
after having made the circuit of the Gulf of Mexico, and issued 
from the Straits of Baliama, moves from south-west to north- 
east, at a certain distance from the coast of the United States^ 
retaining all the time, like a stream of warm water, a greater gc 
less degree of the temperature it had acquired between the tro- 
{Hcs. This current divides into two branches. One of these 
visits the coasts of Ireland, Orkney, Shetland, and Norway, 
having the e£PSect, it is said, of moderating the climate : the other 
gradually describes a curve, returns by its former route, cross- 
ing the Atlantic^/Tiom north to eouthf usually to the west of the 
Azores, and sometimes at no great distance from the coasts of 
Spain and Portugal. After a very long circuit, its waters again 
join the equinoctial current from which they issued. 

Along the coast of America, the position, breadth and tem* 
perature of the Gulf-Slream have been so well determined under 
each latitude, that a work has been published, without any ap- 
pearfince of empiricism, under the title of ThermometriccU Nof' 
vigatioUj for the use of navigators in these latitudes. It is very 
desirable that the returning branch should be known with the 
same certainty. Its excess of temperature almost disappears 
when it reaches the parallel of Gibraltar, and it can be accu- 
rately determined only by the mean of a great number of obser- 
vations. The-dBcers of the Bonite will greatly facilitate this 
investigation, if they determine the temperature of the ocean 
every ha^hour, and from the meridian of Cadiz, as far as that 
of the most western of the Canaries, with the precision of tenths 
of a degree. 

We have just spoken of a current of warm water ; our navi-^ 
gators, on the other hand, meet with a current of cold water 
along the coasts of Chili and Peru. This current, after leaving 
the parallel of Chilo^, moves rapidly from south to north, and 
conveys, as far as the parallel of Cape Blanc, the cold water of 
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the vidnity of the southern pole. The temperature of this cur* 
rent was first noticed by M. de Humboldt, and it has been ex* 
amined with very particular care during the voyage of the Co^ 
gmOe. The frequent observations on the temperature of the 
oeean which the ofiicers of the Bonite will not' fail to make be* 
tween Cape Horn and the equator, will serve Co extend or com- 
plete the important results obtained by their predecessors, espe> 
cially by Captain Duperrey. 

Major Rennel has described, with minute attention, the cur-^ 
rent which emanates from the south-east coast of Africa, and runs 
along the south bank of Agullas. According to the observations 
of Mr John Davy, the taoaperature of this current is from 4^ to 
Sr Cent. {T to 9"" Fahr.) higher than that of the neighbouring seas. 
This high temperature is more deserving of the attention of na^ 
vigators, from its being supposed to be the immediate cause of 
the cloud of vapour called the Tahk^clothy which always en« 
velopes the summit of the Table Mountain, whenever the wind 
blows from the south-east. 

Temperature of the Sea at great depths.^^Ii is not to be ex- 
pected that a vessel such as the Bonite, dispatched on a special 
mission to the most distant quarter of the globe, will ever de- 
lay its progress for the express purpose of engaging in physical 
experiments. At the same time, when hours, and even entire 
days of dead calm are to be expected, especially when it is ne- 
cessary to cross the line frequently, we conceive that this expe- 
dition will act wisely by providing thermometographical and 
sounding apparatus, for the purpose of sinking instruments in 
safety to the greatest depths of the ocean. There is now very 
little doubt that the inferior cold waters of the equinoctial 
regions are conveyed thither by submarine currents from the 
polar zones ; but even the complete solution of this theoretical 
point, will be far from depriving the observations we now re- 
commend of their interest. Who does not see, for example, 
that the depth at which the maximum of cold is found, and we 
may even say such and such differences of temperature, must 
depend, in every latitude, in a very direct manner, on the total 
depth of the ocean ; so that we may expect that the latter may 
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spoDBT or later jbe deduced from the value of tfaaaunaetneal 
fundings i 

Temperature ^ <yAortZg,— Jonathan Williams first made ua 
acquainted with the fact, that water ia colder oo shoala than in 
the c^pen sea. MM. de Humboldt and John Dary confirmed 
the discovery of the American dbservar. Sir Humphry Davy 
attributed this curious phenomenon, not to submarine currents^ 
wJiich,. when arrested in thdr course, rise along the sides of 
banks and glide to the surface, but to radiation. By meana o£ 
radiation, especially when the sky is clear, the superior beds q£ 
the ocean ouj^t eestainly ta be greatly cooled ; but every de> 
gree of cold, except m the polar r^^ons^ where the temperatonr 
of the sea is near aero, occaMons an increase of density, and a 
descending raovemoii in the beds oooled. Suppose aa ocean 
Without bottom, the beds in question sink to a great di«lang<> 
from the surface, and must slij^y modify the tonperature ; 
but when the same causes operate on idudlow water, the cooled 
beds accumulate, and their influence must then become very 
perceptiUe. 

Whatever nuky be in this exptumtion^ every one will perceive 
bow muck the art of navigaticm is interestedin verifying the^ faet . 
announced by Jonathan Williams, which some recent obsar- 
vatioBs seon to contradict; bow eagerly also meteorolngyste 
will recdive the comparative measurements of the temperatuce 
of superficial waters in the open sea and above sand4Mmks ; ain^ 
in particular, bow desirable it is to determine by means of the 
thermometograph, the temperature of the bed \ji water whttk 
re%iA mmeHaid^ on the eurfaoe of the shoals themsdvea. 

Height qf IFave«.— The young officers of the Bonite wUl 
fNTobaUy be f^eatly surprised if we assure them that none of 
thdr predecessors have fully answered the fallowing qfaestioM : 
What is the greatest height of waves duiing tempesla ? What 
ase their greatest transverse dim^i^ons ? What is the rate fd 
ibeh progress P 

Observers have been usually satisfied with forming an esti- 
mate of the height* But, in order to shew bow erroneous suck es- 
timations may be, and the influence which the imagination exer- 
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I m soeh raatten^ we may stAl^ that navi^tora equally de» 
iservu^ ^ confidence, hftve asogned as the greatest heigfit of 
vave% in some iiwraiiceft fiot metras and in others ihirip4hye€. 
What ac^iee now reqiures » not rude eatiaaates, but actual 
meaBuren^itSy of what it is possible to appteciate the exact nu- 
merkal ralne. 

These meaairements, we are aware, are attended with great 
diffictdties ; these^ howevo*, are not insurmountable, and, at all 
events, the question is of too great interest to justify any hesir* 
tadoii about die dqgree of exertion necessary to solve it. We 
have no doobt diat omr young felbw-coutttrymen will them- 
selves, upon reflection, devise some means for performing the 
operation which we require of their zeal ; but a fSew brief 009* 
sideratioos may assist in guiding them. 

Let UB soj^pose, for a moment, that the waves of the oceaa 
are petrified and immovdUe ; what, in that case, would be neces- 
sary to be done in a vessel likewise stationary, and placed in the 
trongfa of one of the waves, in order to measure the real height^ 
— to determine the vertical distance of the crest of the wave 
and the trough? An obeerver would gradually ascend the 
mast, and stop at the point where the visual horizontal tine, 
porting from htaqre, senaed to toudi the crest in question ; the 
vertical height of the eye above the sttrfiace on which the vessel 
was floating, would be the height required. This operation, 
then, it would be necessary to attempt in the midst of all the 
commotioDS and disorders of a tempest. 

' In a vessel at rest, as long as the observer does not change his 
place, the elevation of his eye above the sea remains luafoim, 
and can be very eanly determined. In a vessel tossed by the 
waves^ the rolling and pitching indine the masts sometimes to 
one side, sometimes to another. The height of the points of 
the top^raasts varies incessantly, and the officer who has Uken 
bis station on the mast cannot aaeertaitt the value c^ his vertical 
line, unless by the assistancae of a second ptf sen placed oa the 
deck, whose object it ou^ to be to follow tbe moiveme];tt&.of 
the mast. If onelkBat thehr pcctewons to ascertain this line 
within a third of a metre, for example, tbe problem appeaca to 
us eompktdy Mkted, partkidMly if the movMsta dmm for 
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observation are those when the vessel is nearly in her natural 
position, for then she is precisely in the trough of the wave. 

It now remains to discover the means of determining whether 
the visual line resting on the summit of a wave be horizontal. 

The crests of two contiguous waves are of the same height 
above, the intermediate hollow. A visual horizontal line leaving 
the eye of the observer, when the vessel is in the trough, I sup- 
pose to be directed to the summit of the approaching wave ; if 
this line be prolonged on the opposite side, it will likewise touch 
the summit merely of the wave already past. This last condi« 
tion is necessary, and is sufficient to establish the horizontality 
of the first visual line ; or with the instrument known under the 
name of the Dip-sector^ having its ordinary circles provided with 
an additional mirror, there may be seen at the same time, in the 
same glass, and in the same part of the field, two images, situ- 
ate at the horizon, one before, the other behind. The dip-sector, 
then, will shew to the observer, as he gradually ascends the mast, 
at what instant his eye reaches the horizontal plane touching the 
crests of two neighbouring waves. 

We have supposed this observation to be made with all the 
precision that nautical instruments admit of. The operMion 
will be more simple, and sometimes sufficiently exact, if the ob- 
server merely determine, with the naked eye, to what height he 
could ascend the mast, without ever perceiving, when the ves- 
sel is sunk in the trough, any other wave than the nearest 
of those approaching or receding. In this way the observa- 
tion may be made by any one, and even during the severest tem- 
pests, that is to say, in circumstances wherfe the use of reflecting 
instruments is attended with some difficulties, and when, more- 
over, perhaps no one but a sailor could venture with impunity 
to climb the mast , 

The transverse dimensions of waves are easily determined, by 
comparing them with the length of the vessel as she passes 
through them ; their rapidity is measured by well-known means. 
We have, therefore, in concluding the article, again to recom* 
mend these subjects of inquiry to the attention of the commander 
of the fionite. 

VmbUity qfShoals.'^The bottom of the sea at a given dis- 
tance from a vessel, is more distinctly seen in proportion as the 
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observer is elevated above the surface of the water : thus, when 
an experienced captain navigates an unknown sea filled with 
shoals, he sometimes places himself on the summit of the mast, 
in order that he may direct his vessel with greater security. 

The fact appears to us so well established, that we have no- 
thing to require of our young navigators regarding it in a prac- 
tical point of view ; but, by following the indications which we 
shall here point out, they may perhaps ascertain the cause of a 
phenomenon whichaffects them so nearly, and thencededuce more 
satisfactory means than casual observation has hitherto taught 
them to employ, for the purpose of detecting the situation of 
shoals. 

When a pencil of light falls on a diaphanous surface, what- 
ever may be its nature, a portion passes through it, and another 
portion is reflected. What is reflected is more intense in pro- 
portion to the smallness of the angle formed by the incident ray 
with the surface. This photometrical law is not less applicable 
to the rays which emanate from a rare medium, and meet the 
surface of a' dense body, than to those which, moving in a 
dense body, fall on the surface of separation of that body and 
of the rare contiguous medium. 

This being the case, let us suppose that an observer on ship- 
board wishes to perceive a shoal at a little distance— a subma* 
rine shoal, situate at thiily metres of horizontal distance, for ex- 
ample. If his eye is about the height of a metre above the sea, 
the visual line by which the light emanating from the shoal can 
reach him after issuing from the water, will form a very small 
angle with the surface of the fluid ; if the eye, on the contrary, 
is very much elevated, suppose thirty metres, he will see the 
shoal under an angle of 46^ But the interior angle of inci- 
dence, corresponding to the small angle of emergence, is evi- 
dently less open than that which corresponds to the emergence 
of 45^ Under small angles, as has been seen, the strongest 
reflections take place; the obi&rver, therefore, will receive a 
more considerable portion of the light which emanates from the 
shoal the higher he happens to be placed. 

The rays emanating from the submarine shoal are not the 
only ones that reach the eye of the observer. In the same di- 
rection, and confounded with them, are rays of atmospheric light 
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reflected exterioiiy foam die %%xr(moe of the sea. If the latler 
mre sixty tnes mare inteoee Aam the .fomier, they woidd to- 
iaUy eoDceal the efeot The ahosl vould not eren be suspect- 
ed, for it has been proved by the experkaents of Bougiier, often 
lepeaCed anoe, that die noat eiq^erieaced eye is not sensible of 
.aa augmentation of light of ^V If there he a flmall pnoportkm 
betireen these two lights, the af^ieaninee of the ahoal will not be 
entirely lost ; but it will be very feeble. When it is reoieinbei^ 
ed dwt the ataospheric rays sent to the eye trofok the -sea, have 
a greater degree of sfdemkmr if leAeoted under am amte angle, 
every ose will putseive that two different causes concur to rea- 
der a submarine object less apparent in proportion as the Ttsoal 
line approaches the aurfsce of the sea, namely, on the one hand, 
the jKogressive and real weakness of the lays anaoatiiig ftooi 
the object, which have to form its image in the eye; and, on 
the other, a rapid aogmeotaiian ia tfieiateBOty of the li^ le- 
fkelBd fcom the exterior ssff&ce of the waters, or rather, if I 
may be allowed the eiqmessicm, in the lummous curtain to 
which the sajcs issuing fiom the dioal most communicate thdr 

On the supposition that the oompovdve intensities of the two 
superimposed pencils are, as evmy thing leads os to beliere, the 
only cause of tiie phencnnenon wfaidi we are laxm analyzing, 
we have it in our power to point out a better and more easy 
means cS detecting sulmiarine shoals, than has been hitherto fi^ 
lowed. This means is yery simple ; it consists of looking at the 
sea, not with the ni^ed eye, but thraugh n plate of tourmaline 
cot parallel to the edges of the prism, and fdaeed before the 
pupil in a certain posttion. A few words will render the mode 
tn which the crystalline plate mcts evident. 

XiCt us assume that the Tisual line is inclined to the surface 
of the sea 87^. The light which is reflected from die ontn* snr- 
&oe of the sea under this angle^ is completely pdarhsed. Po- 
lanaed hght, as every natural philosopher knows, does not tra- 
verse plates of tourmaline suitably placed. A plate of tourma- 
line, then, may keep off entirely the rays reflected by the water, 
which, in the direotian of the visual line, were^mmgled with the 
l%ht emanating from the shoal, either obstmotmg it entirely, or 
^ letst gCBBtly weakening it When this dBfect is produced, the 
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eje fdaeed ixhiod &e plate, will rec&ve only one kind 4yf niys, 
tkosewhidi emanate hom sabmarine ofajecta ; inslead of the twa 
snperinapoaed images, only a «ngle image will be formed on tb^ 
T^ina ; and the visibility of the oligect which this image lepve^ 
(KDlB will thus be found greatly facifitated* 

The entire and absdiute obstruction of the light leAeetod finom 
the surface of the water, cannot possibly take ^fdaee bat under 
mi angle of 37% because it is under tbis angle alone that it is 
completely polarised ; but under angles from 10^ to 1£° greater 
or less than ST, the number of polarised rays wbidi the tour* 
Htabae cmi arrest, is still so considerable, that the same means of 
observation cannot £eu1 to be attended with very advanti^eous 
results. 

By ei^stg^ in the trials which we now propose to Ifaem, ibt 
officers of the Bonite will throw light on a cnrions question of 
photometry; they wiU probably confer on navigation a means of 
observation wludi may prevent many shipwrecks; and by in. 
traducing polariutiosi into the nautioRl art, they will affi^rd an 
additional }»'oof of what^iiose individuals expose themselves Us 
who unceasingly collect experiments and theories without any 
practical application of them, meeting every remonstranee with 
a oontemptuous cut botio f 

tVater-HpouU. — Has electricity any influence in produdi^ 
witar-iBpoats ? A distinct and oat^orical answer to this question 
would be possessed of great interest The officers of the Bonite 
oo^it therdbre to attempt to disoover, when this ph^iomoion 
p ee aai t b itsdf to them, whether it produces thunder and light* 



DeprtmoM (f^ Borissmu — ^The lather diirtinctiy defined 
bkK tine, forming the app ar e nt sepaiatioB between the sky and ' 
the sea, to which sailors refer the position of the stars, is not in 
the mtfllieraatical horixon ; but the degree at which it appears 
bekw it, and which is called ^ deprmtiom, may be cak»latBd 
exactly, sinoe it depends merely on tfie height of the obsetver^ 
eye, and the ifimensions of the earth. It is tmfortumitely not 
so easy to appreciate the effects of atmospheric refractions. It 
must even be said, that in the calculations of the tables of de- . 
pression usually employed, the mean refracRon only is taken 
into account, xdative to a certain state of the tJiermometer and 
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bannneter. Officers of great skill, Captain Basil Hall, Captain 
Parry, and Captain Gauttier, have determined by observations, 
the errors to which navigators are exposed by following the 
€ODinion rule. It was sufficient for them to measure, either 
with the dip^ecior of Wollaston, or with the ordinary instra* 
ments fumisheid with an additional mirror, and that in the most 
varied states of the atmosphere, the angular distance of one 
point of the horizon from the point diametrically opposite. Ad- 
mitting, as we may be nearly at all times allowed to do, that 
the state of the air and of the sea are the same all around the 
observer, the difference of the distance measured at 180°, is evi- 
dently double the real depression of the horizon. The half of 
difference, compared to the depression of the tables, gives, 
therefore, the possible error of every angular observation of 
height made at sea. 

The positive and negative errors observed by Captidn Parry 
in the northern re^ons, have all been comprised between + B9' 
and — 83/' In the Chinese and East Indian seas. Captain Hall 
found the deviations greater ; from +€'3"' to — S" 58''. Final- 
ly, Captain Gauttier, in the Mediterranean and Black Seas, 
gives a still greater length, from + 3' 86" to — 1' 49". If it be 
recollected that the variation of a single minute in latitude near- 
ly corresponds to a deviation of 2000 metres on the globe, every 
one will acknowledge how deserving of attention is the investi- 
gation which we have just mentioned. 

By examining with care all the observations of MM. Gaut- 
tier, Basil Hall, and Parry, we come to the conclusion, that the 
error of the calculated depression is not positive, and that 
this depression does not exceed that observed^ except to the 
amount thai the temperature qfUicairis higher than the tem» 
perature of the water. 

With regard to the negative errors, they present themselves 
indiscriminately in all the comparative thermometrical states of 
the sea and atmosphere, without the possibility of attributing 
these anomalies to any apparent cause, and, in particular, to the 
degree of the hygrometer. 

MISCELLANEOUS OBSEEVaTIOMS. 

Rising qf the Coast of CAiK.— In the month of November 
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1822, after the earthquake which overturned the towns of Val* 
paraiso, QuiHota, &c,, in Chili, great part of the country was 
found to be elevated from one to two metres above its former 
level. The earthquakes of 1834 appear to have been still more 
severe than that of 1822. It will therefore be of importance to 
examine whether they have not in like manner produced a sud« 
den rise of the country. A beach on which the sea, by the ef* 
feet of the tides, never ascends beyond one or two metres 
ought to furnish a multitude of appearances, such as *' embarca* 
dkresy^ banks of oysters, muscles, and other shdl-fish adhering to 
rocks, by means of which any doubt on the subject may be re- 
moved. A glance at the localities will do more in this respect^ 
than the necessarily vague indications which we can furnish here. 
We can conceive, however, that we ought to mention the lake 
of Quintero, which communicates with the sea, as well fitted to 
afford indisputable proofs of changes of level. Recourse should 
likewise be had to the hydrographical charts of Vancouver^ Ma* 
laspina, &c., for it is by no means probable that these risings 
would take place on the shore, without the bed of the sea parti- 
cipating in them. 

Sudden or gradual elevations of the ground appear destin* 
ed to perform such an important part in the history of the 
learth, that we must particularly invite the officers of the Bonite 
to take note of all recent phenomena of tliis nature that they 
meet with, and in an especial manner to direct their attention to 
the coast of Peru. ♦ 

Earthquakes. — ^According to an opinion pretty generally en« 
tertained in America, earthquakes are more frequent in certain 
seasons than in others. If this were fully ascertained to be the 
fact, it would be of extreme importance in the phyncs of the 
earth. A complete collection of the journals which have been 
published in Chili for twenty years, examined in relation to this 

* At the moment when this sheet is going to press, I learn that some totes 
of Captam Fitzroy have just been read before a courUmartial met at Ports* 
mouth, jfor the trial of Captain Sejmour, of the English frigate ChaUengeff 
shipwrecked on the coast of ChilL These notes, designed to account for the 
catastrophe, take notice of the changes which the currents have undergone 
near the port of .Conception^ since the earthquake of February 1835. Cap.* 
tain Fitzroj likewise states, that the island of SanU Maria has risen 10 £n« 
glishleet. : 

VOL. XXI. NO. XH,— JULY 1836. fi 
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point, would ccndaly Unow some light on the qucatioii. We 
recommeiid dm object to the commander of the expeditioo^ 
whether he may be indined to perform the tadc during the Toy<^ 
age, or be contented with ocdlecting materials for it. 

To adopt popular opini<»is too hastily, is to run the risk of 
introducing into science, to its great injury, a multitude of ooo* 
fused notions, founded on phenomena imperfectly seen and in- 
accurately examined ; but to reject these opimons without exa- 
mination, is often the oocaaon of losing an oppcnrtunity of mm- 
king some important discovery. From this consideration I do 
not hesitate to entreat our young countrymen to inquire^ during 
their stay on the western coast of America, whether the pheno- 
mena which are said to have attended the earthquake uriiich de- 
stroyed Arica and Saena on the morning of the 18th September 
1883, have been observed in any other places. The followii^ 
is an account of them by Mr John Reid, an English travellen 

** The continual baying of dogs, and braying of assess an- 
nounced the approach of danger. On the preceding day, the 
atmosphere had been of an alarming. stillness. With the excep- 
tion of a few rare gusts, coming sometimes from one side and 
sometimes from anotfier, and which were fiU guUe ag weU in 
the interior of an apartment as on the outMe ; it might be 
said that during the whole of the day of September 18tb, the 
immobility of the air at Saena was complete. 

^ The shocks had left a great number of empty bottles in the 
' places which they occupied, but their corks were found scattered 
about in all directions. 

" None of these empty bottles had been even overturned ; 
others that were filled, on the contrary, were thrown out of their 
places and broken. 

" The varnish which covered a new table belonging to Mr 
Jbeid, became so fluid, that the day after the earthquake the ma- 
hogany appeared surrounded with hanging glue. 

^^ Some large jars of earthenware were sunk in the earth and 
oontained water ; and although the surface of the water was 
three orjburjeet below the mouth of the jars, yet a great part 
of the water was thrown out on the surrounding soil. 

** At Saena it was remarked, that after a shock, whether 
slight or severe, all the dogs of the town went to quench tiidr 
thirst at the first pool of water they could faU in (vh^qqI^ 
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Declination and Inclination of the MagneHe Needle ai 
Paris,^On the 9th November 18S5, at IK 8^ p. m. we found 
diat the northern extremitj of the magnetic needle pointed to 
the west of the astronomical north, 82^ 4'. On the 8d July 
18S5, at 9K morning the inclinaticm, was 6T 24^ 



Obsertatwns on the Sense of Touchy induding an Anabfsie of 
Weber^s Works on tfiat subject.* By Dr 6b atss of Dublin.f 

Weber's experiments on the sense of Touch are extremely in- 
teresting and original ; some of them have been already published ^ 
in English periodicals, but in so imperfect a manner as to fur- 
nish a very inaccurate and incomplete Tiew of their results. If 
we touch the skin with the points of a compass one Inch asun- 
der, while the person so touched shuts his eyes, he at once per- 
ceives his skin to be touched in two places. By continually di- 
minishing the distance between the two points, we finally arrive 
at a degree of approximation where the person feels his skin to 
be touched by but one body ; he describes this body, however, 
as being a little longer in one direction than another, and it 
appears that this longer diameter corresponds with the line of 
junction between the two points of the compass. When theie 
points are brought still nearer together, this inequality in the 
diameters is no longer felt, and the person has a defined percep- 
tion of being touched by but one body. Now Weber has deter- 
mined, by experiment, that the different portions of the surface 
of the body vary considerably in accuracy of touch, as measured 
by the distance at which the points of the compcas can be stitt 
distinguished Jrom each other ; for it is evident that parts en- 
dowed with great power of touch, will continue to give notice of 
two points at a distance from each other, so small, that when 
examined at the same distance by less sensible portions of the 

• De PitltUy Respiratume Auditu 0t Taefu, AnndoHonei AnatmUcae et Phyttos 
kgkae* Auetore Henrico Ernesto Weber, Lipsiaey 1934. 

t This interesting Memoir appeared in the March number of the Dublin 
Medical Journal, which did not reach Edinburgh until a oMnth after its 
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skin, these -two points excite but one sensation, and are by the 
touch erroneously judged to be but one. Thus the tips of the 
fingers and the point of the tongue were found to possess the 
most accurate sense of touch, for when the points were dis- 
tant but half a Parisian line from each other (counting from the 
inner surface of each point), the feeling of the two distant points 
existed, and when they. were within two-fifths of a line, although 
the person seemed to feel but one body, he nevertheless felt it 
to be longer in one direction than in another. The dorsum of 
the tongue was remarkably less sensible, for if the points placed 
in a line parallel to the median were less distant than three lines 
from each other, they were not felt to be distant. Few persons 
wJio have not tried similar experiments will be prepared to credit 
the announcement cfike very great diff'erence which exists between 
the tactile accuracy of different portions of the skin. On this sub- 
ject the observations of Weber are quite novel, and open a new 
field for inquiry, not only to the physiologist, but to the practi- 
cal physician and surgeon ; for it is obvious that injuries or re- 
medies applied to the skin must act with very different degrees 
of energy on parts so widely different in tactile sensibility from 
each other. I have repeated many of Weber's experiments, and 
confirmed his results. A little practice is necessary in order to 
accustom ourselves to judge concerning the sensation, compared 
as the points of the compass approach each other, and come 
within the limits of confusion (a term I have adopted to e;cpress 
the distance at which they produce the feeling of but one body^ 
longer, however, in one direction than another). The sensation 
imparted is most curious. A few instances will sufiicc to prove the 
extent of the scale through which this limit of confusion ranges, 
when the points are placed on the same horizontal line. 

Tip of the tongue 1 line. Margin of tongue, one inch from 
its tip, S lines. Skin on the zygomatic bone, 6 lines. Forehead, 
6 lines. Hairy scalp, 8 lines. Middle of back^ 12 lines. Near 
the upper border of the scapula, 18 lines. Inferior angle of the 
scapula, S4 lines. On the loins, IS lines. Side of abdomen, 12 
lines. Anterior surface of arm, 10 lines. Posterior do. 14. 
lines. Tips of the fingers, 1 line. Do. of toes, 3 lines. 

The above results were obtained in examining the skin of 
others. The following, which Weber has arranged in the ascehd- 
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iDg scale as to the meaEuremcnt of the limit qfcov^imonj was 
taken from experiment on himself. He entitled it <* Tabula 
graduum subtilitatis tactus in potissimis corporis mei partibu^ 
quos per minimam distantiam crurum circini corpori impositorum, 
qua perpendicularis et horizontalis crurum situs, et intervallum 
interpositum sentiri poterat, metitus sum.^ The limit qfconfu^ 
sion in the following table is therefore the distance at which the 
points of the compass could not only be percrived to be distinct 
from each other, but their direction, whether horizontal or per- 
pendicular, could be judged of. 

Tip of the tongue, ^ line. Inner surface of the finger tips, 
1 line. Red part of lips, £ lines. Inner surface of second pha- 
lanx of fingers, 2 lines. Outer or third phalanx of do., 3 lines. 
Top of nose, 3 lines. Inner side of extremities of metacarpal 
bones, 3 lines. Dorsum of the tongue one inch from its point, 4p 
lines. The portion of the lips which is not red, 4 lines. Edge 
of the tongue, one inch from its point, 4 lines. Metacarpal bone 
of thumb, 4 lines. Apex hallucis, 5 lines. Skin covering buc- 
cinator, 5 lines. Dorsum of second phalanx of fingers, 5 lines. 
Falm of the hand, 5 lines. . Surface of eyelid, 5 lines. Centre 
of bard palate, 6 lines. Anterior surface of zygomatic process, 
7 lines. Dorsum of the first phalanx of fingers, 7 lines. Out- 
side of extremities of metacarpal bones, 8 lines. Mucous mem- 
brane of lips close to the gum, 9 lines. Posterior surface of its 
zygomatic process, 10 lines. Lower part of the forehead, 10 
lines. Back part 5f the heel, 10 lines. Occipital skin, lower party 
1£ lines. Back of hand, 14 lines. Neck, beneath lower jaw, 15 
lines. Vertex of the scalp, 15 lines. Patella, 16 lines. Skin on 
the sacrum, 18 lines. Acromion, 18 lines. Glutaeus, 18 lines. 
Superior and posterior surface of forearms, 18 lines. Leg near 
the knee and near the foot, 18 lines. Dorsum of foot near toes, 
IS lines. Sternum, SO lines. Dorsal Spine over five superior 
vertebrae, 24 lines. Cervical spine near occiput, S4 lines. Lum- 
bar spine, 24 lines. . Centre of cervical spine, 30 lines. Centre 
of dorsal spine, 30 lines. Middle of the arm where it measures 
most in circumference, 30 lines. Do. of the thigh, 30 lines. 

This enumeration of relative .distances, allowance being made 
for all probable inaccuracies in the experimental estimate of 
these distanceFj affords ample matter for reflection; and fuiUT 
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oisbes abundsDt proofs, if my were wanting, of the wisest adap 
tatioo of parts to tbe fuactions they are called on to discharge. 
Here is no unneoessarj expenditure of tactile acumen, but a most 
i;igid economy of the sense ol touch, which is nowhere q>read 
over surfaces indiscriminately, and without reference to thdr 
other physical qualifications. This greed difference woe never 
hefbre suspected to eansi ; it was indeed known that the t<^ of 
die fing^, the tip of the tongue, ai^ some other parts, enjoy 
the sense of touch in a pre-eminent degree, and are capable of 
judging much more delicately, concerning what they are placed 
in contact with, than other portions of tbe body. This was at* 
trUttited partly to hdbit, partly to their shape, and many laid 
great stress on the facility with which these extremely moveable 
parts could be adapted and applied to bodies undergoing ex« 
amination. Now, for the first time, has it been proved by We- 
ber, that, quite independently of all these extraneous circum- 
stances, the skin itself varies in the intensity of its tactile power ; 
^ind that this arises not from tbe mere varying thickness of the 
epidermis, and general delicacy of conformation in the cuta- 
neous tissue^ but from an original difference in its organization. 
All these facts tend strongly to overturn the common hypothesis, 
that the sense of touch is diffused throughout the whole texture 
of the skin, and render it much more probaUe that it is per- 
formed only by certain small organs, extremely minute, and in 
size comparable to points, but differing much in their mode of 
distiibution, being very crowded together and Numerous in some 
parts of the skin, while in others they are more sparingly pre- 
sent, and are, as it were, thinly scattered. On this supposition 
alone^ we can account for tbe signal differences in tactile dis- 
cernment, which the different portions of the skin exhibit. The 
researches of Brescfaet, to which the attention of the English 
public was fii'st drawn, by an able analysis by my friend Dr 
Gosteilo, published in the Dublin Medical Journal for Septem- 
ber 1835 ; these researches have rendered it certain, that the 
sense of touch is performed by a less simple apparatus than was 
generally imagined. M. Breschet considers that the nerve parts 
with its neurilema at the derma, as the c^tic nerve does in en- 
tering the sclerotic, and that the projecting papillae take a new 
envelope from the outer surface of the derma ;/that the mere 
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nervous pulp does not, of itself, constitute the sense of touch, 
but that, as in the sense of hearing or of sig^t, there is an appa- 
ratus, all the parts of which must be in unison to be perfect. 
If an J one of the live constituent parts be wanting, touch can* 
not be exercised, and the derma, neurilema, and proper epU 
dermic membrane, are to the papilla, what the complicated ap- 
paratus of sight and hearing are to the optic and acoustic nerves. 
The analogy goes farther, for the optic and acoustic nerves, on 
entering the structure of the eye and ear, undergo the same 
change as the tactile nerve entering the derma, with tins diflR?- 
rence, that the two former remain in their cavities, where light can 
penetrate to the one and sound to the other ; but the nerve of 
touch must advance, as it were, to meet impresnons. The 
following very curious phenomenon is recorded by Weber t^— 
^ If the points of a compass, distant from each other one or two 
fines, applied to the cheek, just before the ear, be then moved 
succesnvely to sevend parts of the cheek, we shall find, on ap- 
proaching the angle of the mouth, that the points will appear 
to recede from each other ; this is produced by the great differ- 
ence of tactile power in these parts. It is a general law, that 
the more sensitive portions of the skin regard any two points as 
farther asunder from each other, than equidistant points appear 
to be to a less sensitive portion. The same experiment may be 
tried by holding together the extremities of the fore-finger and 
thumb, and then passing the tips of both in a Hne from the ear 
to either the upjper or the under tip ; as they approach the lat- 
ter, they will feel to the cheek as if they were becoming more 
and more distant from each other."" 

Another fact was observed by Weber — ** If the legs of the 
eompass be applied to two contiguous surfaces, enjoying the 
functions cK vbluntaiy motion, they will appear to be much 
more distant from each other, than when they are applied to one 
of these surfaces separately. Thus, if the points are distant 
half a Irae, they are not perceived to be. distant when applied 
to one lip, but when one point is applied to the under lip, and 
another to the upper, they are at once felt to be two.'* 

Another very remarkable conchMon announced by Weber 
deserres consideration : ** Apply the legs of a compass to two 
portiottsof theskin, dHlering from each other remarkabhr, either 
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in structure, in function, or in the use habitually made of them, 
and the legs will appear to be more clearly and distinctly felt 
than when they are applied to one and the same surface, even 
though it be the more sen^tive of the two ; thus the legs, when 
in contact, one with the inner surface and the other with the red 
jouter surface of the lips, appeared much more distant from each 
other than when they were in contact with the red surface only, 
which has much greater tactile powers than the inner surface. 
The same observation applies equally to the neighbouring 
surface, differing much from each other in tactile power, viz. 
the margin and the dorsum of the tongue, the volar and the 
dorsal surfaces of the finger-points,'' &c. One result of Weber's 
experiments is of great importance in a physiological point of 
view : — " The tactile powers of any part of the skin are not, as is 
generally imagined, directly proportioned to its sensibility ; thus 
the mammae are easily tickled, and capable, when irritated, of 
producing great pain ; in these respects they exceed any portion 
of the trunk, and yet the skin of or round the nipples is but 
very indifferently endowed with the faculty of touch, properly 
so called. Indeed the same remark applies to the arm-pits, the 
flanks, the soles of the feet, &c., and all ticklish parts of the skin 
in general, as they are possessed of a comparatively slight power 
of discriminating objects from each other by means of the touch. 
Who was ever made to laugh by tickling the points of his 
fingers ? and yet they are possessed of a tactile accuracy far ex- 
ceeding that of any other portion of the skin V* 

This is a very curious subject of inquiry, and one not yet in- 
vestigated. The reason of the matter is sufficiently obvious, 
for parts endowed with the greatest tactile acumen are necessa- 
rily, much exposed, being so placed as to be brought with the 
greatest facility into contact with external bodies, consequently, if 
so disagreeable a sensation as that arisingfrom tickling were easily 
induced by this contact, those parts would be almost useless as 
organs of touch. The experiments of Weber, considered with 
reference to the researches made by Breschet on the structural 
anatomy of the skin, render it extremely probable that the sense 
of touch, properly so called, resides in a peculiarly constructed 
apparatus, supplied with certain ramifications of the cutaneoua 
lieryes, while the function of sensation, comprising thp power ag 
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perceiving painful or pleasing impressions, is much more gene- 
raJIy diffused, and is the result of a much simpler organiza* 
tton. In fact, although the internal, mucous, fibrous, and serous 
surfaces, and the parenchyma of the different organs, are all 
capable of becoming actually painful, particularly when inflamed, 
yet it is very doubtful whether the sense of touch, properly so 
ealled, is ever exercised by those parts. No foreign substance 
is ever distinctly felt by the touch in the stomach and bowels ; 
a sensation, painful or pleasing, is indeed excited by some mat- 
ters immediately after they are swallowed, but all consciousness 
of their presence, by means of the sense of touch, soon ceases, 
and it cannot be again recalled by the utmost exertion of the will. 
A foreign substance lodged in the alimentary canal, or in the 
trachea, may give rise to the greatest possible degree of irrita- 
tion ; but though it thus acts upon the nerves of the parts im- 
mediately in contact with it, these nerves convey no idea to the 
sufferer of the shape or size of the body, or of any other of its 
physical qualities, concerning which we receive information 
through the medium of the sense of touch. 

Webef s observations (pp. 67, 77) on the comparative tactile 
energy of the different portions of the trunk of the body, are 
extremely curious, and have disclosed a very remarkable diffe- 
rence between the sense of touch in the trunk and in the extre- 
mities. In the latter, where the points of the compass are placed 
across the axis of the limb horizontally, they are much more 
accurately distmguished than when they are placed in the longi^ 
tudinal direction, or parallel to the axis of the limb (vertical), in 
other words, the Ivmi qf confusion is much sooner attained in 
the vertical than in the horizontal portion of the points. Now, 
in many parts of the trunk the contrary obtains, and the verti- 
cal position is more accurate than the horizontal ; this singular 
difference Weber explains by the different manners in which the 
nerves supplying the extremities and the trunk are distributed. 
The branches of the former generally run nearly parallel to the 
axis, while those of the latter pursue in most cases a transverse 
course^ all parts of the trunk do not exhibit this difference. 
Whether this explanation is or is not admitted, the fact is un- . 
doubted. Our author next proceeds to shew what motion, 
whedier it be of the touching organ or of the body to be touch- 
ed, greatly augments the clearness and accuracy of the peroep- 
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tioD» a fact too familiar to require any elaborate illustration. As 
to the idea qf^ direction which we derive from the sensation impart- 
ed to the skin by any minute substance, he justly obser^s, that 
it is always judged to be perpendicular to the surface of the skin 
tit the point of contact. Of this there can be no doubt, and here 
we have a very striking analogy between the sense of vision and 
of touch, ior it is a primary law, that rays of light impingenton 
the retina always produce a sensation, i, e. are seen in a directicxi 
perpendicular to that point ; it would be well worth while exa- 
mining whether the same law of perpendicularity is extended alto 
to the ear. In the case of the eye this law is strikingly useful, as 
it enables many rays, originally £ verging from the same luminous 
point, all to create a sensation in the same direction, although 
in converging they strike the retina from very different diree- 
tions ; in the eye all these perpendicular lines intersect at a com- 
mon pdint, thence called the centre of visible direction, and tbis 
result derived from the spherical shape of the retina is atimded 
with the most important consequences. No one has as yet at* 
tempted to investigate the question, whether any similar provi- 
sion or contrivance exists with regard to the lines of direction, 
to which each part of the auditory nerve receiving vibrations re- 
fers sound ; any given point of the hearing surface of the acoi»tic 
nerve receives impulses from the vibration essential to tim sense, 
conveyed either through the fluid of the vestibule and semidrcu- 
lar canals, or through the solid bone surrounding the cochlea ; the 
question arises, whether vibrations excited originally by the sound- 
ing body arrive by different routes simultaneously at the same 
point of the nerve, so as materially to reinforce and atrengJiea 
each other. Is there in this case any provision made to pre- 
vent Vibrations, which arrive in different directions, from inter- 
fering with each other, with reference to the sensation they pro- 
duce P Or are both, as impinging on a common point, re&rred 
to one common direction P If this were the case, the anakigy be- 
tween the perceptive properties of the retina and anditory nerve 
would be perfect, and nothing would remain to thephikaopbical 
^ examiner of the mechanism of the sense of hearing bot to dis* 
cover what relation these lines of common <firection bear to the 
surface of the auditory nerve, and to each other ; are tfaey» as 
in the case of the retina, perpendicular to the nervoua. sudhce, 
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and in what manner are they so arranged, that, in consequence 
of the shape of that surface in the convolutions oi the internal 
«ar, each line of direction resulting from the vibration oommuni- 
cated to any point, may be parallel to the various other Knes of. 
direction which result from vibrations, simultaneously communi- 
cated to all other points of the nervous surface ? 

These are extremely difficult questions, but it is by no means 
improbable that they may be hereafter satisfactorily resolved. 
But, to return to the sense of touch ; in some parts of the surface, 
-an exception seems to occur to the general rule of perpendicu- 
larity ; thus, when a hair of the head is pulled, we can judge 
perfectly well c^ the direction in which it is pulled. The most 
-obvious explanation of this fact, which refers to the discrimina- 
tion of the line of traction to the bulb of the hair, Weber proves 
to be erroneous, and he shews that we judge of the direction in 
which the hair is pulled, by means of the muscles called into«c- 
^ertion to counteract the pull, and keep the head steady during 
its continuance. If these muscles be not called into play, which 
is the case when the head is held steadily by the hands of one 
person,- while another, by surrounding the point in which the 
^MT is pulled, with a firm pressure made by the fingers, thus 
prevents the least motion in the enclosed portion of the skin, 
then no matter in what direction the hair is pulled, the person 
cannot judge <tf it. 

Weber*s experiments on the faculty the skin possesses of esti- 
mating and comparing different pressures made on its surface, 
ought not to be altogether passed by in this report. One chap- 
ter he entitles, *' De SubtUiia^e Tortus in cognoscendo corpo- 
rum pondere.^ If both the right and the left hand of the same 
individual are supported on cusbicms, and that he keeps his eyes 
diut, while unequal weights are placed one on each band, he 
will, if the difference between the weights is consideraUe, be 
able to tell on which hand the heavier lies ; slight differences oC 
weight cannot be thus estimated, but they at once become percept 
tible if the bands be raised from the cushions ; the muscles that 
aaw suppoi't the w^gfat give great assistance in estimating its force. 
Thus we judge of the weight of any heary body, partly by 
the pressure it produces against our sixrfaee, but chiefly by the 
quantity of muscular force it requires «• to use in Uftiiig or sua. 
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taining it. Weber has ascertained that in most men, the lefjt 
side of the body and the left extremities enjoy a more accurate 
perception of weight than the right, so far as weight is estimated 
by pressure ; of fourteen different persons experimented on, the 
left side of the body and the left extremities were found to be 
more sensible of weight, measured by pressure, than the right, in 
eleven ; in two the contrary was observed, and in one only no 
difference between the sides could be detected. He offers no sa- 
tisfactory explanation of this very remarkable and hitherto un- 
observed phenomenon, which is obviously of some value as mak- 
ing an original difference between the nervous power of the right 
extremities and right side of the trunk, as compared with the left^ 
a difference which favours the idea, now indeed generally admit- 
ted, that we cannot explain the circumstance of man being right- 
handed and right-footed, except on the hypothesis of an original 
difference in the vital powers of the right and left halves of the body. 

Weber next proceeds to make some observations, De Subtle 
litate Tactus in sentiendo colore, 

I long aga maintained the opinion, that the perception of heat 
and cold is not a mere modification of the sense of touch. I am 
glad to find this view of the subject advocated by so high an au- 
thority as Lord Brougham, who, in his Discourse on Natural 
Theology, p. 8, note, remarks, that " there seems as little reason 
for arranging the sense of heat and cold under touch, as for ar- 
ranging sight, smell, hearing, and taste, under the same head.*** 
Experiments made for the purpose of comparing the energy of 
this sense in different parts of the body, are attended with ob* 
vious difficulties ; thus if the surface of the substance applied to 
the body be not exactly of the same extent in two cases, the re- 
sult is not to be relied on, for, cateris paribus^ a larger body 
will feel hotter or colder than a smaller, and that in a very re- 
markable degree. Thus, let one vessel contain water heated to 
98°, and another water at 104''; now if the finger be placed in 
the latter, and the whole of the other hand be immersed in the 
cooler, we shall be led to form a wrong judgment, and will pro- 
nounce the water at 98*" to be hotter than that at 104*' ! In 
some cases the same error was made when the difference of tem- 
perature amounted to eight degrees, the hotter being at 106^ If 
the parts were kept a good while immersed, the person some- 
times becomes sensible of his error, and judges rightly. 
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Weber has discovered a very remarkable fact, that the left 
hand is more sensible of heat or cold iluin the right in most 
persons. Thus, when the hands of a person lying in bed, and 
of exactly the same temperature, were plunged each in a sepa- 
rate vessel of hot water, the left hand was believed by the per* 
son to be in the hotter medium, even though the water it was in 
was really one or two degrees colder than the other. Weber 
has rendered it highly probable, that the greater sensibility 
which the left hand undoubtedly possesses in perceiving changes 
of temperature, is owing to the circumstance of its being cover- 
ed, particularly on its palm, by*a thinner epidermis, in conse- 
quence of being less used. Nothing is more striking than the 
accuracy of the skin in giving notice of changes of temperature, 
for a difference of one-third of a degree is detected clearly 
when the hand is immersed repeatedly and successively in two 
vessels of water, differing only so much in temperature. The 
skin detects best very minute changes of temperature^when 
the medium examined does not fall short of, or exceed very con« 
siderably, the usual temperature of the body* Water at 98* 
can be much more certainly distinguished by the hand from 
water at 100% than can water at 120° from water at 118.° As 
the ears perceive best a difference of tone in sounds, neither too 
acute or too bass, or immoderately loud, so the skin judges with 
most accuracy of medium temperatures, which producie no very, 
violent or painful effect on its nerves. Weber is of opinion that 
the perception of temperature imparted to each nervous extre- 
mity in the skin, goes to unite itself to, and strengthen simulta- 
neous impressions in the other ramifications of the same nerve, 
thus producing, by the conflux of a great number of impres- 
sions, a much stronger result and effect. This, at least, is cer- 
tain, that a large conveys much stronger impressions than a small 
surface, and estimates changes of temperature with greater deli- 
cacy. Thus, if we place the fore-finger of one hand in watec 
at 104°, and plunge the whole of the other hand into water at 
102°, the latter will appear to us to be the warmer. If we plunge 
the finger successively into vessels containing hot water, we are 
unable to perceive very minute differences of temperature, which 
at once become perceptible when we use the whole hand. Nay, 
water, which can eaei^y be borne by a singb finger, will appear 
intolerably scalding to the whole hand. With regard to the 
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poweMhe aldn posiesses (by means of touch aod its modificatiofis) 
of comparii^ together two different temperatures or weights, 
various and multiplied experiments prove that this power is ex- 
ercised with the greatest success when the perceptions compared 
are not simultaneous but successive. It is the same with the 
smell, taste, and hearing; apply to the tcmgue by means of 
camePs hair pencils, small portions of an acid and of a sweet 
substance ; if the application of both be in quick succession, 
their taste is accurately distinguished and appreciated ; but if tbej 
be applied simultaneously, the result is a less vivid perception 
of either, and a blending, as ift were, together of the acid and 
the sweet. A similar result is obtained by applying the mouth 
of phials containing two different, but strongly odoriferous sub- 
stances, to the nostrils ; and musicians have long ago remarked, 
that when we wish to compare together two notes, it is done 
with much more accuracy by striking them in quick succes- 
sion, than by striking them simultaneously. Visicm appears 
to present an exception to the law which governs the other 
senses ; for if we want to compare the lengths or the odours 
of any two lines, we place them close together, and look at 
them at the same moment. As Weber well remarks^ how« 
ever, the exception is here only apparent, for the truth is, ihat 
we see nothing with perjed accuracy eaccept its image Jails 
on the retina at the extremity of the optic aasfS ; consequently, 
on examining two lipes close beside each other, although we 
think we examine them simultaneously, yet we do not do so ; 
our examination and comparison is made by causing the imi^ 
of each to occupy the extremity of the optic axis several times in 
very rapid succession. The change in the position of the eye 
is here so light, and is performed with such ease, that we arei 
unconsdous of it. 

Weber made many experiments on the accuracy of the sense 
of weight ; of course this sense is more developed in some indi* 
viduals than in others, and is capable of being rendered more 
exact by practice. Men accustomed to estimate weights by 
poising them in their hands, will distinguish perfectly between 
two only differing by a thirtieth part. In comparing two 
weights, one is poised, and then instantly the other in the ^ame 
hand; the intervention of a few seconds between the poising 
of the first and of the second, does not prevent their accurate 
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oomparisoD. The interval may amount to twenty secxmds, and 
yet a just estimate will still be made ; but when it amounts to 
forty seconds, all accuracy is lost. The sight enjoys a still more 
accurate power of discrimination than the scaae of weighti for a 
well {Hractised eye will distinguish between two lines one hun- 
dred, and one hundred and one Unes long respectively ; in other 
words, will discover a difference amounting to one-hundredth 
part of the whole. According to the experiments of Delesen* 
liius^ quoted by Weber, the sense of hearing is still more accu* 
rate, for a weU practised musical ear will distinguish between 
two sounds di£fering from each other only 5^^, calculating the 
number of vibrations the sounding bodies make in a given 
time. 

A line can be perceived to be longer than another, even wheu 
an interval of fifty or sixty seconds elapses between looking at 
the first and at the second, provided that the liues di&r f\th 
in length. If they difier only ^th, then an interval of thirty- 
five aeccMds may dapse without destroying our judgment ; but 
if it be longer, our judgment becomes incorrect. When the 
difference between the lines amounts only to /^th, an interval of 
three seconds between the examination of each is the Icmgest 
that can be allowed without interfering with the correctness of 
the comparison. Having followed Weber with some accuracy 
through the body of his valuable treatises qn the Touch, it may 
be worth while to dwell again, for a moment, on some, of the 
chief conclusions he arrives at. We have a well established and 
definite idea of the distance of some parts of our bodies from 
others. Thus we feel the distance of the finger points from the 
wrist, and we remember that distance. It is the same with the 
arms as far as the elbow, and with the foot. These are all 
lengths which are firmly imprinted on the mind, and conse> 
quently there is a physiological reason for using them, as man- 
kind have always done, as standards of measurement When 
any two points on the surface of these parts are touched at the 
same time, we can with our eyes shut, and by means of the sense 
of touch alone, guess with great accuracy the distance the touched 
points are from each other, provided the points are situated 
somewhere near the sides or extremities of these parts, as at the 
tips or on the sides of the fingers. Here two points will be per- 
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oeived to be distinct at distances much less than half an inch ; 
but if the points be situated elsewhere, as on the back of the 
hand, then, although tliey be distant from each other half an 
inch, they will scarcely be felt as distinct, provided the line-, 
joining them is parallel to the long axis of the part ; when it is 
transverse, the perception is much clearer, and continues at' 
much smaller distances. 

The discovery, that two equidistant points of contact on the 
same surface, excite very different ideas of the distance between 
them, according as the space lies lengthways on or across, the 
limb, is one of the most striking and important which Weber 
has made, and can be most readily verified by experiment. 

Nor am I aware that modem physiologists have obtained any 
results more curious than those relating to the different tactile 
acuteness enjoyed by different parts of the skin ; a difference so 
great, that the points of a compass applied to the tip of the 
tongue, can be felt to be distant, when only distant half a line 
from each other; whereas, to use.Weber^s own words, " In me- 
dio brachio, in medio femore, in dorso scapulae, aliisque in locis 
sensusille natura tam parum acutus est, ut apices circini 1| pol- 
licibus Paris, a se invicem distantes, unam impressionem pro- 
ferant, si nimirum ita ad has partes admoventur, ut linea utrum- 
que apicem inter se conjilhgens secundum longitudinem brachii 
vel femoris posita sit.^ 



On the Composition qf the Water qf the Lake EUon in Asiatic 
Russia^ compared mth tJie Water qfthe Ocean and with that 
qfthe Caspian sea. By Mr H. Rose.* 

The Lake Eitdn, in the Steppe to the east of the Volga, two 
himdred miles to the south of Saratof is, on account of its extent, 
the most important of the salt lakes in the neighbourhood of the 
Caspian Sea. The quantity of the salt of commerce which is 
procured from it, is supposed to amount to nearly two-thirds of 
the whole quantity consumed in Russia. The lake is of ari 
elongated form ; the greater diameter stretches from east to 

west to the extent of about thirteen miles ; the smaller, from 

.. . i 

• Annalen der Physik, 1835. ^ , 
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north to south, reaches to about ten. It is so shalloir as to ha 
fordable; and^in truth, it is nothing more than a salt-water marsh 
which ext«ids over great beds of salt, which are there constantly 
accumulating. 

The water, which was analyzed by Professor Rose, was pro* 
oured by M. de Humboldt, in his journey of 18S9 ; it was pre* 
served in a bottle well corked. Some crystals of sulphate of 
magnesia having collected in the lower part of the cork, these 
were afresh dissolved by heat, previous to the cork being removed { 
the water was then poured into a bottle having a glass stopper. ; 

At the temperature of SI"". Fahr. the spedfic gravity of tbift 
water was found to be 1.S7S88 ; it did not exert any action on 
tumsol paper, and it supplied the following analyas :— • 

Magnesia, . • . ' . • . 10.22 

Soda, 2.04 

Potaiaa, 0.14 ... 

Chlorine, . . . . . . 10.97 . 

Sulphuiic Acid, ... . . 8.51 

When, then, we subtract from the quantity of chlorine thus 
found, viz. 16.97, the proportions of it which are combined with 
the potassium and sodium, and affix to the remainder, viz. 14.59| 
the quantity of chloride of magne^um at 19.75 parts, we obtain 
as the analysis of this water-p- 

CfalorideofFotaniam, • . . Q.23 

Cliloxide of Sodium, ... . . 9.83 
Chloride of Magnesium, . • • . 19.75 
Sulphate of Magnesium, . • . 5.32 

Water, and a very minute quantity of or* ^ 

ganized aubstanoe^ ; . . . 70.07 

100.00 

The quandty of matter, therefore, which wholly resists the 
.action of fire, and which is disengaged from the water, amounts 
to ^.18 per cent. . . 

In tUs water there is no ccnnbination of bromine, nor dP 
iodine, or at least these combinations, exist only in the most 
minute quantitiei; no more are there any carbonates, nor phos* 
phates, nor ammonia, ncxr lithium, nor metallic substancoi^ft 
Neither does any gypsum appear, nor any of the other salts of 
lime ; which is the more surprimng, since the brother of thji 
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author of UiU ardde, who aocompamcd M. de Humboklt in hi»: 
journey, found cryttals of gyputm in great quant^s oa the 
thoreB of the lake ; and moieover, the whole of the apecimeiis of 
crystalliDe salts which he procured, contauied, on apaljrusi siDall 
quantities of lime, or a minute quantity of undittolved gypsum. 
But the absence of gypsum in this watar, proves, without doubt, 
that it is insoluble in coneentrated solutions of certain salt9< 

The water of lake Elton, then, is nothing more than a 
rery ooocentrated brine, in which enormous masses of common 
salt have been deposited during a long space of time^ and in 
which it still continues to be deposited during the summer 
months, because the water whidi entera it is not suffident 
to replace that which it loses by evaporation. For little ast 
the temperature of the water of this lake falls, great quan- 
tities of the crystals of sulphate of magnesia are found in 
it. Moreover, both its composition and its spedfic gravity must 
undergo great variations with the temperature. Accordingly, 
the banks of the lake in summer present only crystals of gypsum 
and of common salt ; but in winter there are besides many crys- 
tals of sulphate of magnesia which are again diss(4ved in sum* 
mer, so that pure common salt may be procured from the take. 
The composition of this water is predsely what we should 
obtain by evaporating a very large quantity of common sea 
water at a very moderate temperatutw, ao long ai it depodted 
common salt. 

The water of the other salt lakes, to the north-east and east 
of the Caspian, ia sosnewhat amilar to that of lake Elton, but 
has not exactly the same oompositicm. That of lake Bogda 
is^ according to Mr Erdman, altogether more like sea water. 
But of all the salt waters which have been analyzed, that of 
lake Elton most resembles the water of the Dead Sea. This 
latter has an inferior specific gravity, and also contains a smaller 
proportion of solid matter. According to the analjrsis of Gay- 
t^ussac, undoubtedly of all Cftbers the most accurate, its specific 
gravity is 1 .S3d8, at ^ Fahr. ; and it containa fl6.M per cent of 
lR)Hd matter, which consists cf metallic chlorides^ via., those erf* so- 
dium, calcium, magneriumi and potassium, with some traces of 
^psmn; The absence of the sulphata of magnesia^ and the 
Iptewthct of chl(»ide of caldum, distinguiiA U from the water d* 
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Next to those already namod, the water of lake Ourmia 
near to Tauris in Perna, appears to be that, of those hitherto 
analyzed, which eOQtains most salt. According to Dr Marcet 
Its specific gravity is 1*165079 and it contains 22.3 per cent of 
solid matter^ which oonsbts of common salt^ sulphate of mag- 
nesia, and sulphate of soda* 

The »milarity between the composition of these waters a^d that 
of the ocean and of salt pits is striking. The salts which ave 
found in the waters of the ocean, according to known analyses, 
do not differ from those of which Mr Rose has demonstrated the 
existence in the water of Elton, except that it is generally ad- 
mitted, after the principles laid down by Murray, that there is 
in sea water the simultaneous presence of sulphate of soda, and 
the chlorides of magnesium and calcium ; although in all pro- 
bability these salts, in extensive solutions, would mutually de- 
compose each other. We cannot, it is true, determine with cer- 
tainty in what manner the constituent parts of two salts are 
combined when these salts are of different solution or insoluble ; 
but if it be admitted that the salts in the saline soluticms are in 
the state of simple and not double salts, there is the greatest 
probability that in most cases the salts exist simultaneously in 
the solution, so that they separate by crystaUizatioi^ by soeans 
. of evi^ration, at the ordinary .temperature, or when it is some- 
what elevated. That salt which is the least soluble is first sepa- 
rated. The propositions which Murray adduced in the main- 
tenance of his hypothesis are not tenable. It cannot be denied 
that the sulphate of lime sometimes can maintain itself dissolved 
more easily in saline solutions than in an equal quantity of 
water ; but usually it requires more time for its prec^tatiop. 
In summer evaporation gradually effects the deposition from 
salt waters, first of gypsum, then of common sak; then of sul- 
phate <^ magnesia, more or less pure, and sometimes mixed with 
common salt ; and the chbrite a£ magnesia^ or the most soluble 
of salts, remains in the sea water. Evaporation never produces 
sulphate of soda. The brother of the author of this article 
never found any trace of it on the hanks of lake Elton j wd in 
its waters are only found crystals of the sulphate of magnesia, . 
It is true that at different tempraturei* the combinations 
partly change in saline solutions in a ungular ina<PQ^i', but still 
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almost always from the sole cause that the salts are not then 
equally soluble. A mixture of common salt and sulphate of 
magnesia exhibits in this view the most extraordinary anomalies. 
If both be dissolved in a sufficient quantity of water, and if 
then, at the ordinary temperature, at least in summer, the water 
of solution be evaporated, the sulphate of magneda and common 
salt are deposited. If the solution contain a large proportion of 
the latter and but little of the former, a part of the common salt 
is first deposited, then the other, while common salt still remains 
in solution ; because in the heat of summer the sulphate of 
magnesia is to a very slight degree more difficult of solution than 
common salt. If the temperature descends to the freezing point, 
or ascends beyond 12^ of Fahr., in both cases sulphate of soda 
is deposited, and it is formed from chloride of magnesia, because at 
the freezing point the sulphate of soda is, of the four salts which 
can be contained in the solution, viz. common salt, sulphate of 
magnesia, sulphate of soda, and chloride of magnesia, the most 
difficult to dissolve, and because at about \9,V Fahr. it sepa- 
rates itself as an anhydrous salt. There is, therefore, ground 
for supposing that at the ordinary temperature the sulphate of 
magnesia and common salt simultaneously exist. 

It was from these considerations that Mr Rose was induced 
in his indication of the constituent parts of the water of Lake 
Elton, to admit the combination with the magnesia of the whole 
quantity of the sulphuric acid which he had found, although 
this was in opposition to the opinion of Murray, which had also 
been adopted by Dr Marcet. And if some chemists in the 
analysis of sea-water by the manner of evaporation, and by 
treatment with alcohol, have discovered sulphate of soda, this is 
incontestably owing to the circumstance, tha^ in effecting the 
evaporation, they had employed a heat reaching almost to that 
pf ebullition. Those who conduct the evaporation of this water 
,^t a temperature below 122°, cannot obtain any sulphate of 
«oda. 

As to the specific gravity of sea water, and the proportion of 
solid matter it contains, they both appear to be very variable. 
M. de Humboldt is the first who has attracted attention to 
these points ; and he reckons that the proportion of solid parts 
varies from 8,22 to 8,87 per cent. Of recent researches^ those 
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of Mir Lenz, whicb have been made with the greatest care, and 
with due regard to those going before, fix the maximum of the 
^specific gravity of the water of the Atlantic at 1,02856, and of 
the Southern Ocean at 1,0S8084. 

From his numerous observations, Mr Lenz concludes that 
the waters of the Atlantic contain a greater proportion of salt 
than those of the Southern Ocean: The Indian Ocean, as the 
connecting medium of these two great masses of water, is conse- 
quently somewhat more salt on the side of the Atlantic than on 
the confines of the Southern Ocean ; that is to say, on the west 
than on the east, whilst, at the same time, this difference is not 
.considerable. One circumstance on this point is exceedingly 
curious, viz., the statement of Wollaston, that the water of the 
Mediterranean, fifty English miles to the east of the Straits of 
Gibraltar, at the depth of 670 fathoms gives, when heated to 
802* of Pahr., a proportion' of salt which Amounts to 17,3 per 
cent., and a specific gravity of 1,1288; whilst more to the 
east, at two places a little removed, it possessed only the usual 
proportion of the waters of the ocean. 

It is well known that enclosed seas have often a much smaller 
proportion of salt than others. This is especially notable in re» 
lation to the Baltic, in which this proportion diminishes, as the 
distance of its communication with the German ocean increases. 
It even appears, according to the observations of Wilkie in 1771, 
that in the Sound, near to Landskrone, the west wind, and more 
especially the north-west, decidedly increases the specific gravity 
of its waters, whilst the east wind correspondingly diminishes it. 
The Caspian exhibits a similar phenomenon, but in a different 
direction. Here the water almost entirely loses its proportion 
of salt in the situation where the enormous watery mass of the 
Volga enters, and it is only after a continuance of southerly 
wind that the water becomes salt even at Astracan. 

Mr Rose has analysed some water which was given him by 
his brother, and which was taken from this sea in N. Lat. 45^^39, 
at the distance of 56 miles* from the last of the islands which 
form the embouchure of the Volga, at a place where it was only 
three and a half fathoms deep. This water was so fresh 
that it could be drank like spring water. The analysis, although 
mperfect on account of the small quantity which was suj^ectei 
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to experiment^ sufiiGed i^vertheless to ahev to how smfdl ft pro* 
portion the entrance of the Volga reduces the salt in the water 
at the northern part of this sea. The specific gravity, at 64? Sf ^ 
Fahr., was only 1,0013, and one hundred parts of water gave» 



Chlorine, 


«,646d 


SalphttiioAcid, 


%fiam 


Lime» 


0,0176 


Soda, 


0,0418 


Magnesia, 


0,0100 



0,0455 of chlorine, combined with 0,0S99 of sodium, the re- 
maining 0,0016 of soda with 0,00205 of sulphuric acid ; 0,02375 
of sulphuric acid was then combined in the water in the form of 
gypsum, with 0,0169 of Ume, so that 0,0007 of lime + 0,016 
magnesia, were dissolved as bicarbonates. In 100 parts, then, 
of water, are dissolved-— 

Chloride of Sodium, ..... 0^0754 

Sulphate of Soda, ..... 0,0036 

Sulphate of Lime, ..... 0,0406 

Bicarhonate of Ume, ..... 0,0018 

Bicarbonate of Magnesia, • • . • 0^0440 

Water, with a vexj small quantitjr of oi]gaaised matter, 00,8346 

100,0000 
The salts obtained by evaporation in a bottle of water, ob- 
tained near Astracan by the brother of Mr Rose, contained a 
much less proportion of sulphuric acid, as well as of lime and 
magnesia, the reason of which was, that during the evaporation, 
the earthy carbonates, as well as a great part of the gypsum, 
were precipitated, and could not easily be removed from the ves- 
sel. On the first action of the heat, the salt became black, and 
sank to thej^bottom ; and 0,670 of a scruple, heated to a high 
temperature, afforded to Mr Rose 0,1276 of a scruple of sul- 
phuric acid, 0,2693 of chlorine, 0,0549 of lime, 0,2320 of soda, 
and 0,0500 of magnesia. These parts formed, in the salt in the 
state of fusion, the following combination : — 



Chloride of Sodium, 
Sulphate of Soda, 
Sulphate of lime, 
Sulphate of Magnesia, 



0,4903 
0,0080 
0,1322 
0,0692 
0,« 
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Mr Bose remarkf, tbat tbm aoalyas eeemt to indicate that A 
piut of the jBuigaoria perhaps exisCi in the water of the Caspian 
Sea in the state of sulphate of magnesia ; but, in my analyaiB, I 
have admitted the combination of the magnesia with the carbonic 
add, and that of the lime with the sulphuric acid, because it is 
impossible to determine, by the conclusions derived from analy- 
sis, what proportion of the two earths is combined with each of 
these two acids. 

The water of that part of the Caspian which is nearest the 
mouth of the Volga is then comparatively free from solid con. 
tents. The excess of the specific gravity of the water of the 
Baltic, even where it is least salt, over that of pure water, b five 
times, and between the islands Laland and Femern more than 
seven times as great as the corresponding excess of the water 
which was analyzed from the Caspian Sea. 

Eichwald also, in the account of his voyage on the Caspian, 
informs us, that the water, at the distance of four miles from the 
island formerly alluded to, was still so slightly brackish^ that the 
vessel in which he sailed could there fill its water-casks. Accord- 
ing to him, it is only in a lower latitude than 46°8' N., where the 
water of this sea becomes deeper, that it becomes salt by d^rees, 
and begins to assume the green colour peculiar to sea water ; and, 
at the mouths of the great rivers, such as Terek and Ssoulak, it 
is found soiled, muddy, and scarcely salt. 

The Caspian, not only to the north and north-east, but round 
all its banks, is surrounded with salt lakes. The water which 
these contain is so concentrated, that, as in lake Elton, the salt id 
deposited, simply by evaporation, in thick be4s, which are easily 
broken up with iron bars. These lakes are very numerous upon 
the western side, especially upon the peninsula of AbscheroQi 
near Bakou, where, according to Eichwald, they give out an 
odour like that of violets, and also upon the eastern side, espe- 
cially round the Gulf of Balclian, upon the peninsula c^ Dardcha, 
and on the island of Tchelekan. 
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Fariher lUustratiansrfthe Propagaticn of Scottish Zoophytes. 
By John Geaham Dalyell, Esq.* Communicated by 
the Author. 

OvEEFASSiKG for the present those nicer distinctions pro« 
posed by the arrangement and nomenclature of modem sys« 
terns, I mean by Zoophytes to signify in general such animated 
products as resemble the form of plants, and consist wholly or 
partially of beings analogous to the hydra or polypus. No 
other name can be equally expressive of their nature. 

Most of the lower animals propagate through the medium 
of an ovum, invested by an integument of different tenacity 
or induration, containing the elements of their progeny along 
with nutritious matter. This ovum is in itself inert, devoid of 
spontaneous motion, nor is it susceptible of being displaced by 
the struggles of the foetus included, as may be seen during the 
internal revolution of certain planarise and tlie vehement ac- 
tion of various sepise. 

The development and escape of the foetus from the ovum 
may sometimes ensue within the parent, as well as after extru- 
sion of the ovum from its body. 

Though necessary to premise these general principles, they 
are disturbed by many anomalies ; whence the naturalist is 
compelled to resort to desultory illustrations in establishing 
analogies between certain animals now standing far apart in 
the Systema Nature. 

L A healthy and prolific Actinia commonly affixes itself to 
the side of its vessel horizontally, that full scope may be al- 
lowed to its organs. Then the distended tentacula of the 
lower half are occupied by the young in various stages; and 
interspersed among them, or separately, in other tentacula may 
be seen an opaque corpusculum of infinitely smaller dimensions, 
pursuing an irregular course through the liquid contents. 

On amputation of the tentacula, one or more of these latter 
beings is discharged. All are opaque, red, solid, and of consider- 
able specific gravity, and having a general resemblance to some 

* The previous observations are contained in the Philosophical Journal for 
October 1834, and in the Report of the Proceedhigs of the British Association 
at Sdinburgh. 

Digitized by CjOOQIC 



Mr Dalyell an the Prapagatim qfScaiiuh Zooph^g. 80 

0f the ammalcyla it^soria. But under the mioofoope they 
prove of diversified form, many resembling flattened peaae, 
some dongated or exhibiting irregular prominences, some al- 
most sj^erical, others as if composed of two or even of three 
unequal spheres, and some which cannot be referred to any &• 
miliar figure. Short dlia or stout hairs environ their circum* 
ference, whatever be its outline, evidently instrumental, though 
not exclusively so, iu their motion. This is also much diver- 
sified, being either progressive in a regular or irregular course, 
by describing an orbit ; or when the body seems compounded 
of spheres, by horizontal revolution, as on an axis, at the point 
of union. 

If extracted artificially, the corpuscula perish within a few 
days. But as the actinia is viviparous, discharging its young, 
having attained maturity, by the mouth, either in the course 
of nature or while disgorging .the residue of its food,— so do 
the corpuscula sometimes, though very rarely, accompany 
them. 

In this manner fourteen animated beings were produced at 
once by an actinia equina or mesembfyanihemum, previously the 
parent of large and perfect progeny, seven or eight months in 
my possession. Six were the young with tentacula, and eight the 
corpuscula just referred to; which latter being separated and 
set apart in different vessels, could be identified with those ex^ 
tracted from the tentacula. All were sufficiently vivacious, 
sometimes moving, sometimes reposing ; their excursions were 
longer or shorter, quicker or slower, regular or irregular, va- 
rying in space and duration, but always somewhat laboured, 
as if to overcome their own specific gravity, exceeding that of 
the surrounding medium. 

Activity subsisted among the whole during eight days, when 
their shape had undergone some alteration. One in particular 
had become truncated in front ; convex, clearer, and inflated 
behind, and exactly resembling the upper section of an ordi- 
nary sugar-loaf . Next, their motion relaxed. Though still mere 
specks of animated matter, inequalities might be recognised at 
one end, while the other was smooth and convex ; and the sides 
had attained greater transparency. The cilia disappeared, and 
they became stationary. In eleven days from their origin, in- 
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eifnent tentacuU were indicated in one, and in nifieteen dayg 
eight or nine could be enumerated in another^ -vAich, now ma* 
tured fix>in its ciliated animalcnlar form, had affixed itisdf m 
a young actinia b; the base. Others also adhered, and were 
aoqiming a cylindrical shape, but their tentacula were cS later 
evolution. 

'Thus, at an early stage, the actinia appears under a peculiar 
form, altogether different from its perfect isAiape ; it is endowed 
with vigorous action, and provided with certain external organs^, 
which are obliterated as it becomes stationary, and as others are 
unfdded. 

II. Having passed per eaUum to the Alcyonitim^ we find it 
consist c^a compact gelatinous or fleshy matter, studded with in- 
numemble cells sunk in its substance, whidi are inhabited by 
vivacious hydrae. Different species or varieties occur in the 
Scottish Seas, especially the gelaUnoeum, and a thin, green, flat- 
tened palmate kind, which has perhaps escaped the notice of na- 
turalists hitherto. 

A white, opaque, ovoidal, or nearly circular, flattened cor- 
pusculum, previously invisible, issues from the fleshy part of 
these products, whence it seems to be elicited, particularly by 
the influence of the light. On removal of a small specimen, that 
had already afforded many, from a dark situation to a moderate 
degree of light, at least 150 quitted their recesses within an 
hour. These beings are endowed with much greater activity 
than the corpuscula of the actinia ; their courses are alike di- 
versified : they swim through the water in all directions, regu- 
larly and irregularly ; ascending to the surface, or descending to 
the bottom : pursuing a straight line, describing an orbit, or 
tumbling about among the neighbouring substances. Meanwhile, 
as if of soft consistence, their form alters, and the action of the 
cilia environing the body, is alternately accelerated and relaxed. 
At length, having become stationary, a margin diffuses around 
the body, and. supervening transparence of the centre soon ex- 
poses an immature hydra within, which in nine or eleven days 
is displayed perfect from its cell. The inner surface of each 
tentaculum is now clothed by a double row of stout dark cilia in 
rapid motion, but in opposite directions, for as those of one side 
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8tnk« upwards, ^ko$9 of the o^ar strike downwards. Farther 
diffusion of life bans adhering b^w forms additional eompart* 
nents for other hydra. 

The propagation of the Flustra cariasea^ foUaceaj and truth' 
eaiat ensues after a nmikr fashion. A ciliated corpusculutn, 
spberieal, ovoidal orirregulari quits the leaf, pursues its courses 
in the water, becomes stationary, adheres, and a nascent flustra 
arises from the spot. Above ten thousand such corpuscula have 
been produced by a moderate siaed specimen of the flustra ^/^ 
Ucieea^ tinging the bottom of a vessel yellow from their multi- 
tude, and vitiating the water by their decay. 

Ill* Many of the Sertulariae propagate through the medium 
of a minute, flattened, smooth being, with a regular gliding 
motion, originating in the vesicles, which I have provisionally 
denominated plamda^ from its resemblance to the genus Pla- 
naria. 

But a remarkable peculiarity occurs in the Sertularia dichoi(h 
ma, or Sea thread* one of the most elegant and delicate of the 
tribe ; where 1500 or 2000 living bydrse sometimes adorn a 
single specimen* Its vesicles are rarely found ; when present they 
are in the proportion of about one to thirty bydrse, differing in 
nothing externally from the general aspect c^ others ; replenished 
also by twenty or thirty greyish corpuscula, with a dark central 
nucleus. At first, all are immature and quiescent, but motion at 
length commences : the corpuscula become more distinct ; seve- 
ral slender arms protrude from the orifice of the vesicle, which 
are seen in vehement action, and, after many struggles, an ani* 
mated bdng escapes. But this has no relation either to the 
planula o! the Sertularis?, or the corpusculum of the flustra, 
alcyonium, or actinia. It might be rather ^sociated with the 
Medusarise. Before ascertuning its origin, I bad named it^nimo/- 
cubim tintinnabulumj from its general resemblance to a common 
hand-bell, for the purpose of recognition. This creature is 
whitish^ tending to transparency, about half a line in diameter ; 
the body is like a deep watcb*glass, surmounted by a crest rising 
from the centre^ and frin^ by about twenty-three tentacula 
pendent from the lip below. These are of muricate structure, or 
rough, and connected to the lip by a bulb twice their own dia- 
meter. The summit of the crest unfolds occasionallv^into four 
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leaves, and. four organs prominent cm the convexity of the body 
iqppear at its base. When free the animal swims by jerks, or 
leaps through the water, or drops gently downwards; it is in* 
tited to move by the light, and it has survived at least dght 
days. Then it disappears, at least I have not been able to pur* 
sue its history longer. No other product has ever issued from 
the vesicles of the Sertviaria dichotoma Fig. 1. enlarged. 

IV, The (Hily mode of propagation definitely ascertained of the 
Hydra iuba, the largest of the Scottish hydrae proper, is by the 
gemmation of the young from the body of the parent, and this is 
gemmation in the correct acceptation of the word. I kept a co- 
lony of these animals and their descendants during six years : 
numbers attained maturity; they fed rapaciously, grew and bred; 
succeeding at all seasons of the year. But, in February 
and March, the face or disk of some hydne is invested by a pen- 
dulous flexible prolongation of an inverted conical form, obliterat- 
ing the tentacula entirely. The apex being connected with the 
^ disk, this pendulous mass extends two or three lines in the course 
of time, and is gradually developed in twenty or thirty succes- 
sive strata gradually broadening outwards. When more ma- 
ture, the vehement clasping of extending arms at the extremity 
denotes, that each stratum is an animated being, which, after 
excessive struggling, is liberated, to swim at large in the water. 
This, also, may be associated with the Medusarias. It is consi- 
derably larger than the preceding, two lines in diameter ; of a 
whitish colour tending to transparence. The body resembles a 
flattened watch-glass ; the margin dilating into from five to twelve 
horizontal broad flattened lobes ; each cleft half-way down the 
middle, and with a black glandular looking speck in the centre of 
the fork. A crest resembling a quadrangular-clustered column 
rises from the convex surface of the body, and four organs may be 
sometimes observed on the same surface near its base. Motion is 
accomplished in jerks or leaps, somewhat as by the Medusse pro- 
per, from percusdon of the lobes on the water, the crest being 
downwards. Whether the pendulous mass or its individual parts 
be contained in one common in volucrum, or in many specific inte- 
guments, is uncertain, but each of the animals composing it 
comes successively to maturity and departs. As the pendulous 
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prbminence disappears, the vigour of the hydra is restored, and 
the tentacula, liberated of the incumbrance effecting temporary 
obliteration, resume their naturalform and functions. Weeks 
elapse in the course of this process, and during sunivance of 
the animals. Fig. S, 3. enlarged. * 

v. In addition to previous observations the Tt§bulariaindi- 
. visUy I shall meftely remark that here and in the Tubtdaria polff' 
cepSy a compound uterus of many cysts or sacs is generated on 
the face of the hydra. Each contains the elements of the pro- 
geny, expelled in a white, solid, spherical or ovoidal form, whence 
the extamal organs are speedily ui^Eblded. But if accidentally 
retained, evolution succeeds mdthin the cyst, and the tentacula 
are seen protruding from its orifice previous to expulsion. 
Probably, therefore, the progeny is expelled as a foetus, invest^ 
ed by an amnios preserving its solid spherical or ellipsoidal 
form. Borne on the originating tentacula, it enjoys the facul* 
ty of transition, until reversed and rooted, which succeeds 
6(Mnetimes within two days of expulsion. 

VI. The various species of Scottish Cristatellse propagate 
under greater analogy to the higher animals, by an ovum with 
a harder shell and fluid contents. This, after escaping by de» 
cay of the CristaieUa mirabilis, has required 200 or S80 days 
to mature the young, and 167 days for that of the Cristatdla 
lacustriSf when the ovum splits asunder horizontally to allow its 
exit. 

The adult sertularia and the flustra enlarge by gemmation in 
its proper sense. Buds are generated at the extremities : each 
contains a hydra, which bursts the integument investing it, 
and protrudes from the cell to display its organs. Likewise 
new cdls, formed by the enlarging leaf of the flustra, contain 
originating hydrac, which, reaching maturity, display their 
parts. 

But from the preceding observations it appears exceedingly 
doubtful whether the name of ovum or gemmule can be ap« 
propriately applied either to the ciliated corpusculwn or 
planula as some learned naturalists propose; perhaps each 
should be considered rather as an animal advanced a stage 
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beyond that of the gemmule or oxmmy and possibly bearing 
nearly the same relation to it as the lartra or caterpillaor bears 
to the ovum of insects. Neither can I at present view the va- 
rious, protracted, interrupted, alternate motion and quiesoeni^ 
of these beings, othervdse than as resulting from animaticni ; 
thence necessarily ascribing to them such characteristics as are 
inconsistent with the technical description* and nature of an 
ovum« They repose permanently, also, on advancing still 
another stage, as the larva on entering its second state, whidi, 
diough less conspicuous, does ensue with the actinia, and is 
amply denxmstrated by the sertularise, fiuitree, and akyonia ; 
and this repose terminating in apparent decay, is preparatory 
to the existence of that original hydra, which founds the spe- 
cimen generating a thousand oth^*s from its basis. 

Favourable conditions may enable more successful natural- 
ists to prosecute the history of die two beings allied to the me- 
dusfls, and to ascertain whether any analogy subsists between 
the propagation from the sac on the face of the hydra oi the 
Tubularia -indivisa, and the propagation from the pendulous 
nidtis on the face of the Hydra tuba. 

Some of the animalcula in/i$9oria may be probably found 
the progeny of zoophytes in an intermediate stage* « 




SfFig. 1. Animal from the veaicle of the SertuUtria duAotma ; crest a ; tenia- 
cula, b. enlarged. 

I Pig. 2. Animal from the disc of the Hydra tuba ascending ; crest a; arms b 
Fig. 8. The tattle quleseent^both figures enlarged. 
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Letter Jrom M, Theodore Virlet to M. Arago, on the Pheno- 
mefwnqfDoIomisation, and the Transformation of Rocks in 
general. 

I HAVX just reftd in a j<niriial an account •of the discussion 
which took place at the meeting of the AcadAny of Sciences, on 
the 12tb October, regarding M. de Buch^s theory of dolomisation 
—a theory which must be allowed to be bold and ingenious, if 
reference be made to the period in which it has been advanced. 
It is known that I am far from acquiescing in all the opinions of 
this celebrated geologist ; but as I did not hesitate, at a time 
when comparatively unacquainted with the sdence, to combat 
such ijf his opinions as I could not admit, I now think it due to 
the well known independence of my character, to support a fact 
advanced by him, which has been disputed, and which, besides, 
has direct reference to a question which has occupied much of 
my attention, viz. the transfbrmation of rocks in general This 
is one of the newest and most important questions of geology, 
and it ought to afford us the means of making rapid progress in 
the study of the composition of rocks, and lead to the solution 
of a multitude of facts hitherto regarded as inexplicable. 

Some years ago, in describing to the Geological Society of 
France, the modifications occurring in a bed of hematitic iron, 
which I had an opportunity of observing near Sargans, in the 
Canton of St Gall, Switzerland, I was led, by the recollection of 
numerous analogical facts falling under my own observation, 
and what I have mentioned in my account of the Geology of 
Greece, to consider the phenomena of the transformation of rocks 
under two different points of view, and to divide the modified 
tocks into two very distinct classes. 

1. Such as have been modified, whether by the prolonged 
action of heat, or by that of electro-chemical agents, or by both 
of these causes united, which have changed the combinations or 
primitive arrangement of the molecules in relation to each other* 

S. Rocks which have been modified by chemical actions and 
reactions, with the assistance of foreign agents (such as the gases), 
which have acted directly upon them, and changed their prinii^ 
tive nature. It is in this class that dolomite ought naturally to 
be arranged. 
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The first manner of regarding the modification of rocks, whiqil 
I was the first to propose, allows me to explain how cerUun beda 
placed in the midst of other beds, may be more modified than 
the latter, or may even undergo a complete modification, without 
the others, whether they were in contact, or even formed the 
lower part of the sAme deposit, experiencing any sensible change 
in their original state, and that- without any of the beds being 
ebnfouhded with each other. The opinion which I advance oa 
this subject, results a^ much from my own observations as from 
the manner in which I regard the first sandy deposits as being 
formed at the period when the waters began to condense on the 
surface of the earth ; and although many may regard it as some- 
what hereticlEil, I have no doubt that it will soon be admitted by 
all accurate observers, viz. That all stratified rocks^ without eoh 
ceptifig gneiss f tlie nUca^lateSj or clay^slateSf S^c, have been 
oinginattj/ rocks of sediment^ Jbrmed by mechanical aggre* 
gatu3fix^ and thai tiiey have acquired the crystalline characters 
which now distinguish them^ by a series of modifications which 
they have undergone posteriorly to their being deposited. 

It is conceived, on the contrary, according to the second kind 
of modification of rocks; that, in the greater number of cases, all 
the beds ar6 confounded in such a manner as to present a single 
mass without distinct stratification ; such, for example, as dole* 
mite, certain deposits of sandstone and clay transformed into 
jaspers or trachy tic porphyries, and other rocks which I have 
often bad occasion to enumerate; for the chemical agents, by 
penetrating across a certain number of beds, or even the entire 
ma«s, have separated a part of the elements of the original 
rocks and substituted others, or else have formed new combina* 
tions, and finally united the whole mass of the deposit. It is to 
these considerations that I wish chiefly to direct attention, as 
they have reference to the phenomena of dolomisation. 

I do not dispute, I even admit, that there are dolomites which 
fthould be called primitive^ whatever may be their geological age ; 
that is to say, which were the result of a series of simultaneous 
deposits of carbonate of lime and of magnesia, for magnesia was 
at least, as abundant in nature as lime, particularly at the time 
when the old deposits were formed. These pHmi^it'^. dolomites, 
however, always present a distinctive character in being regularly 
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Btxstified, like the other rocks to which they may be found siib* 
ordinate ; wh3e the ddtomiteS' of which I now speak^ and^which 
I. shall call dohmitfs qftrammukttimisvidi as are described by 
M. de Bu^ as oomrring among the Alps, and many others which 
I could maition), are without stratification, presenting irregular 
masses, combined with other characters which individuab accus* 
tomed to observe modified rocks can seldom mistake. No one 
who has visited the dolomites of the Alps can entertain any 
doubt of the reality of the phenomenon of doloniisation, however 
difficult the explanation of it may at first appear, since chemistry 
teaches us that carbonate of magnesia is not volatile, or that it is 
decomposed at a red heat, an objection which has been urged by 
M . Thenard. It was in* fact these consideradons that caused me 
to be among ihe first to publish my doubts on the subject, at a 
time when no one undertook to ascertiun, by chemical analysis, 
that the parts of the deposit which had not been modified, w6re 
not equally magnesian ; that is, did not form beds of primitive 
dohmiie—a circumstance which would have reduced the pheno« 
menon of the change of limestones into dolomite, to a simple 
phenomenon of modified crystallization, analogous to that, for 
example, which has determined the change of the compact Jura 
limestone of Carrara, and that of the compact chalks of some 
parts of the Pyrenees, into granular limestones or statuary mar- 
ble. One of my friends, M. Des-G6nevez; who possessed a very 
extensive knowledge of chemistry, and whose early scientific 
works aiS:)rd so much reason to lanient his premature death, has 
unhappily been lost to the sciences before. publishing the results 
of his chemical researches on dolomisation. These, he has many 
times assured nfie, had demonstrated to him that there existed 
an insensible pass£^ from beds of unaltered carbonate of lime to 
doloAiite or double carbonate of lime and magnesia. Thus the 
transformation of certain calciEireous rocks into dolomite, poste* 
riorly to their formation, appears to me to be a well established 
phenomenon, and requires, in my opinion, only to be poperly 
explained in order to be admitted by all. * 

Who doesruot know how many fatots, perhaps among the most- 
difficult to comprehend previously, havealreadybeenexplained by 
the excellentresearchesof M. BeCquerel in electrical cheniistry^aud 
the in^portant labours of M. Foumet, regarding the formation of 
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r? Nattefow other <Mi9^ aklMogh not y«t fuUy esplMe^ 
6am been bRN^t Jbrwadii jnd ailnilAdI wkhe^ Per 

example, I licfv prcmd thst &• musty of linos ooooes tea 
▼eiDs^ ttud cottM^emly IwA been, tanmij fike dK^ gvesttr iiua«. 
ber itf flpeculor koii tfie^ bf^ncntof voktHkatisHandsaUsaa. 
fioo; jet the«oraiidhsmi oidinideaf iro[^thell^ 
constitutes eraerj, are net wan ^vobtile tfaAi At carboiwie of 
magnesia, which fonns the subject of dispute. 

Since our chemical knowledge, then, does not always endbie 
tts to explffiA Hbe phenomena wbooe existence we can prove, does 
h fcllow that we ouglit to ^1 ibem in qoestian ? Has nstuffe 
no mode of acting which surpasses our knowledge ? And could 
ike not proceed, fcir instMioe, by means of double cheaaieal de- 
eomposation ? On this siq)po6ition, the phenomenon wiii admit 
of easy expknatbn. It is wdl known that all the momtes am 
volatile, or at least suseeptiUe of subltmadoow Magnesin might 
^n easily reach the state of a muriate, and ooeaman tlie for- 
mation of a soluble hydvochlorate of lime, which would be car- 
ried off by the infiltration of water; whole the magnesia^ on the 
contrary, would be combined with that portioii of the carbonic 
Ikcid set at liberty, and would tlRis serve to form the douUe car- 
bonate of magneina and of lime, which constitutes doiomite, pre^ 
perly so called. In this tllere is certainly nothing inadmisnUe 
or contrary to reason, inasamdi as the hydrochloric acid gas is 
one of the gases most frequently disengi^d iron vofeanop, and 
ibe muriates ought to have been diseng^ed more abcmdantly 
in former times, if we admit, with geologists of the modem 
school, that the immense deposits of rock-salt which exist in 
cttdfferous formations, are deposited by voltttiRzation, in the midst 
6f the strata which they paietra^ 

I am, therefore, of opinion that the modifications of rw^ of 
the second class may henoefofrth be all explained by means e€ 
double decompositiDn->-4i process which has enabled one of my 
friends, M. Aim^, toproduce in die laboratorycry s^li«edspecular 
iron ore, analogous to that of the Island of Elba, as well as pure 
iron equally well crystallised — a substance hilherto unknown to 
mineralogists ; whence I conclude that the ftme is not perhaps 
far distant when we shall be able to produce with ease aB the 
spedes of precioiEs stones, witjiout even eteepting the dnanond. 
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An Jccotmt of some ExperimenU and Observations on ffie Parr^ 
and on the Ova of the Salmon, pr&omg the Parr to he the young 
of the Salmon. By Mr John Shaw. Communicated by the 
Author. 

.That the fiicts which. I am about to oommunicate legard- 
ing the Natural History of tiie Parr may appear not altoge- 
ther undeserving of consideration, I may be allowed to observe, 
that my remarks have not proceeded from a hasty or impei^ect 
observation, but from the experience of many years sedulously 
devoted to the study of the subject. The whole of my life, 
with the exception of a few years, has been spent on the bonks 
of the streams where the salmon haa bem in the habit cf de- 
positing its spsLwn^ and whare, of course, the parr likewise 
abounded ; my facilities of obsorvadon have, dierelbve, heea 
as ample, as my efforts to discover the true history of diis fish 
have been unremitting and laboriow. 

In opposition to the opinion hdd by most writers on the 
sabject, I have always believed that the parr was the produee 
of the salmon, and that all attempts hitherto made to trace tihe 
eariy history of the liatt^ fish have been unsatisfactory and 
fendfiiL 

To enable me to watch the progressiva growth of the parr, 
I caught, on the 11th July 1833, seven parrs, and pnt them 
in a pond supplied with a stream of wholesome water. In this 
pond they continued to thrive remarkably well, taking flies, 
and sporting on the surfeoe in fine weather in perfect heslth. 

In the April following (I834f) t^ey b^an to assume a dif- 
ferent appearance from what they had when first put into the 
pond, which was evident enough, even while they continued swim- 
ming at large in the water ; but wishing to examine them more 
particularly, and at thie same time to convince my friasMls of 
the feet of their having changed their appearance, I caught 
tiiem with the cast4iet on the llA May 1884^ and satisfied 
€iiery individual presKit that they had assumed the perfect ap- 
pearance of what is called the ssisaumrfry. They were now 
at a beautiliil. blue on the back, with a delicate silvery ap- 
peacanoe on the side^ and at the same time the silvery scal< 
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came readily off on the hand when touched ; the belly was 
white, and the average length was six inches^ vertebrae sixty. 
There is one circumstance which occurred during the course 
of my experiments on these fishes which may be worth men- 
tioning here^ although I do not mean to attach much impcnrt- 
ance to the fact. About the first week in May, after they 
had undergone the change which I have mentioned, I was 
surprised to find that they were decreasing in number, and, 
on examination, I found that they had leaped out of the pond 
altogether, and were lying dead at a short distance from its 
edge. Whether this circumstance arose from their eager pur- 
suit after the iSies and other insects sporting on the margin, or 
whether they had leaped out of the pond in hope of making their 
escape to the sea, (it now being.the period of thar migration,) I 
shall not venture to offer an opinion. In March 1835, 1 again 
took twelve parrs from the river, which were distinctly marked 
with the characteristic bars of that fish. The average length of 
these individuals was about six inches. These also I put into 
a pond prepared for such experiments, supplied with a stream 
of pure water, and, according to my expectation, they had, by 
the end of April 1835, assumed the perfect appearance of the 
salmon-fry, — the bars being overlaycd by the new silvery 
scales which the parrs of two years old invariably put on, pre- 
vious to their departure for the sea. 

Vrom. these experiments I think there can be no room to 
doubt, that the large parrs found in the river in autunm and the 
succeeding spring, (that is, at a period before the salmon-fry 
migrate,) are in reality the salmon-fry themselves, and that the 
small or summer parrs, (called by Dumfriesshire anglers the May 
parrs,) which still remain in the river, are those of one year cdd, 
and that they must remain another year, before they depart in 
the character of salmon-fry. The fact of the parr changing its 
appearance at a particular season, previous to its migration to 
the sea, is a circumstance which must be known to many who 
have made similar experiments, as well as to every angler of 
any observation, who has angled in rivers where this fish 
abounds, as there are many taken in April, before they have 
oomjdetely assumed their silvery coat, thus demonstrating the 
fact of themselves. T%& salmon -fry has hitherto been errone- 
ously supposed to grow to the size of six or eight inches in as 
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many weeks, and to take its departure for the sea after this 
brief period has el^)sed. The rapidity with which the parr of 
two years old assumes the appearance of the 8aknon»fry, has 
led to this error,*— >the parr taking about the same time to per- 
fect its new dress, as the young sahhon is supposed to take in 
attaining the growdi at which it has arrived at the period of 
its niignition. 

As the continuance of the parr in the river for two years, as 
well as the fact that there are always two generations in the 
river at one time, is not generally believed, it may be neoeissary 
to detail the evidence by which the truth is established. 

That this fish should not be found in the river in an earlier 
stage than the May or summer parr, had long appeared to me 
a very extraordinary and perplexing circumstance. I there- 
fore made a very minute examination of the stream, where the 
old salmon had spawned the previous winter, and I found a 
very small but active fish in vast numbers, which I concluded 
must be the young parr, or samlet of that season. In order to 
prove the fact, I provided myself with a hoop, on which I 
stitched a piece of gauze, (the fishes being too small to be 
taken with any thing of a larger mesh,) and on the 10th 
of May 1884 I caught two or three dozen of them. They 
measured about 1 inch in length; their heads were large 
in proportion to their body, whidi tapared off towards the tail 
in form of a wedge, or small pin ; and the small transverse 
bars peculiar to the .parr were very distinctly marked. I then 
put them into two difTerent ponds provided with a proper sup- 
ply of running water, where they appeared to thrive remark- 
ably well. In the succeeding May (1835), that is, after they 
had been in my possession twelve months, I again took a few 
of them from the pond, for the purpose of seeing what pro- 
gress they had made. I found that they had increased in that 
time to the length of S^ inches, on an average, and that they 
corresponded in every respect with the parr of the same age to 
be found in the river, but that they did not as .yet indicate in 
the least degree the appearance of the perfect fry. Being con- 
vinced, nevertheless, from the result of my. former experiments 
<Mi the parr, that they would ultimately assume a different ap- 
pearance, I retained them in the pond^ and in the second week 
of May 1836 diey had assumed (as in the former experiments) 
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predsrij the tame appeanmce aaihe aabnaa-fiy. They mtasoxe 
ahofst €^ inches in length, a£ a beautiful Uae coloar on the 
baok^ ibe fiidea faright .and nlirery ; the dorsal and pectondl 
fins and tail tipt with black ; the belly, -ventral, and anal £m 
white ; and on the most jninute om^arison with tiiose at the 
time ^descending the nver, not the si^test difference could he 
perceived, which proves what I have above sta&d, tiiat the 
parr^ramaiBs in die mer two years befoveit nsume theolrary 
af^Kacanoeof the young «aimon or smolt 

Tfab active little fisb, which has, -m I have shewn, turned •oat 
to be the parr <4if a few ireeks old, is nowheve to be found but 
in ttbe Btavams in wfaidi the old safanon had deposited iheir 
sfmmu the previous winter, or in the iaunediate neighiKNirhQid. 
of these streaoM* fiuiy in April ISSfi, I found tiieBi in the 
sameatneam as above sti^, bvt to young and weak, from their 
having but reoendy emeiged tmm the bed in whidi theegglial 
cn^nidly been •deponted, as to be unaUe to struggle againat 
the stream, where dieoe was smy oonriderable current They 
therefore generally betook themselwes inlo some small eddy, fca* 
quemtly where the iiorses, in passing t^e ihrd, had left the im- 
prawion of their feet in ii»e loose shingle of die stBeam,aadin 
this ahelter, where diere was a slight cuisent, a few inohesdeep, 
they cootioued to vemain, with their little tails in oonatant j»- 
tioo, -till my appioadh was perodved, when they a mai e d iatiely 
•daited ^rnder the stance and dkappearad. At their first appaar- 
aaoe, they are only to be found nntfer the loose sfain^ atoaes 
two or thtee inobes dieep in water, with a trery small cnneat, 
andKiflese to the edge of their parent streams, or on the grannelly 
bank sometimes called a acour or rack, which generally Dans in 
an dbhque direction aeraw the river, and adapts the stream ao 
admirably to the purposes of the breedii^ salnmo, that there are 
few instances of such scours o u cur iin g in the river withoai their 
being asnch resorted to by tbessimai durii^ the breeding aea- 
son. Tbeae little fishes, ^ above stated, are K> be fonnd in 
such siliiatbns during April, May^ and even June ; but as diey 
increase in size and stres^th, they scatter diemselves all over 
the shaitower parts «f the river, eapedaHy where the batinm is 
composed of fine giwrci. The parrsof one year aU, or snmmsr 
PMvs, are BOW to be found in every cansidenfafe liitle CMrw!nt> 
e«p«cidly ^fbewe ibe dear asid jUb^^y straam puris ower (he 



movatf and tonrantes in t^ head oi tbe pool, wkere^ d/mug the 
mkoie maumtp bul janore particukriy la the months otAvfput 
jod September^ they aie caught by the angkr wisth a emaU % 
hi pi»d]gi0tt& nuadbcBB. 

Murmg tnoed the progrew of the Iktk £ih erf* ooe iaeb ia 
JcBglh, throiigb Ua aeveial stagei ^f the parr up.lo the peiaod 
lof ita s^gntioDy I may bow ooaaoiiiBiQate the result of my af « 
fwrineieiifts op ihe ova, to prove that I have ftot been mitfakffl 
IB ay opinion that this fish is produced bom the ova deposited 
>hy the imlinDB the previous wipter. On the 10th January 1896» 
1 fliMKCved a female salaaon of contidesaUe sine (abo^t 16 lb.), 
and two Hkales, of at least 25 U>^ engaged ki dqpositiBg their 
apanniu The ^ot whieh they had sekctad for th«t purpose 
MM a^^Iklie apaci from aoeae other sahnon whidi were fupgriH 
m ^ aside pmcesa^ and caliier near^ the side^ aUtov^h still 
in pretty d^ep water. The two males iapt up an incessant 
•ooaftiet during the whole of. ihe dayt for possesnon of the fa* 
nale, and in die course 4d their struggles^ freq[«ently drove each 
other almost aflbore^ and were repeatedly on the surfiice dis^ 
paying their dorsal fins> and laahinig the water with their tails. 
JBeing aitisfied that these vara real salnKxn, there being at 
iesst i&^ brace of that fish engaged in the same process on the 
streasa ^ the tiafte, I tool^ the of^portunity of securing as 
nsudh of the ova as I could possibly obtain. This J did three 
<diys aflier it was deposited, the males and female still oogasion* 
ally frequenting the bed. The method by which I obtained the 
qggs was by usic^ a thin canvass bag» stitched on a slight 
frame formed of small rod iron, in faidiion of a laige square 
landing-net, one person holding this bag a few laches farther 
down the stream than where the ova were ^cleposited, and ano« 
tber with a qpade d^giag up the gravel, the current carrying 
ihe eggn into the bag, while the gravel was in most part left be- 
hind. Having Uuis obtained a sufficient quantity of the ova 
JEbr my purpose, I placed them in gravdi under a stream of water 
where I could have a convenient opportunity of watching their 
praipKss. The stream was pure spring waier% On the S6th Feb* 
ruary, that ii^ forty-eight days after being deposited^ I found 
on close imfiection that they had some appearance of animatioo^ 
from a very minute streak of blood which appeared to^ travel^ 
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for a short distance the interior of the e^, originating near two 
small dark spots not krger at that time than the point of a pin. 
These two dark spots, however, ultimately turned out to be 
the eyes of the embryo fish, which was distinctly seen resting 
against the interior surface of the egg a few days previous to 
its exclusion. On the 8th "April, which makes ninety days im- 
* bedded in the gravel, I found on examination that they were 
excluded from the egg, which was not the case a day or two 
previous. The temperature of the water at the time was 48% 
the temperature of the water in the river 4£r, and the tempov- 
ture of the atmosphere 99^. On its first exclusion, the li^ 
iish has a very singular appearance. The head is lai^ in fNTO- 
portion to the body, which is exceedingly small, and moasures 
about^zv-^^^ of an inch in length, of a pale blue or peach- 
blofiscMn colour. But the most singular part of the fish is the 
appendage of a bag which adheres to the neck or upper part of 
the belly. It is of a conical shape^ the base being attached to 
the fish. The bag is about two-^ghths of an inch in length, of 
a beautiful transparent red, very much resembling a light red 
currant, and in consequence of its colour, may be seen at the 
bottom of the water when the fish itself can with difficulty be 
perceived. It also presents another singular appearance, narne^ 
]y, a fin or fringe, resembling that of the tail of the tadpole, 
running from the dorsal and anal fins to the termination of the 
tail, slightly indented. It does not appear that this little fish 
leaves the gravel immediately after its exclusion from the eggj 
but rather that it remains upwards of fifty days more under the 
gravel with this bag, as a supply of nourishment during that 
period, on the same principle as the umbilical supplies of other 
embryo animals. By the end of fifty days, or the 80th May, 
the bag disappeared, or rather contracted and formed the belly 
of the fish. The fin or tadpole-like fringe also disappeared by 
dividing itself into the dorsal, adipose, and anal fins, all of 
which then became perfectly developed. The little transverse 
bars, which for a period of two years (as I have shewn by ex- 
periment) are to characterize it as the parr, have also appeared. 
Thus, from the 10th January till the end of May, a period of 
upwards of 140 days, has been required to perfect this fish, and 
as yet it measures little more than one inch in length, and cor- 
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lespaodB in e?eiy reqpect with the little fish on which I hare 
made ray. former experiment, as well as with those to be 
found in the neighboiixfaood of the stream from which the 
ova were taken^ ^nd whece at this moment they are to be 
found ia great nundbers. My observations have been confined 
Ao the two or three fish which I dug up the day on which I 
discovered they were hatched ; the others remaining undisturbed, 
under the gravel, until of late, when by removing the shingle 
fiom ofi^ them, the perfect fish darted forth, and showed much 
ai^vity. The circumstance of their being dug from the gravel 
a few days after their birth, does not appear to have afiected 
their health or progress, as those which I now take from the 
shingle do not appear to be any farther advanced than those 
which have been subjected to the annoyance of my weekly in. 
spection ever rince the 8th April. It is evident, however, from 
the extreme difiiculty the little fish has in dragging its unshape* 
ly magazine of sustenance along with it, that nature does not 
intend that it should be excluded from the gravel immediately 
on its exclusion from the egg ; but rather that it should repose 
in its birth*[dace under the gravel, with this bag, as a source of 
supply until it be perfected. 

It is well known to those who have paid any attention to the 
fact, that the salmon begins to spawn in autumn, and, in many 
rivers, continues to do so as late as the middle of February. It 
is also generally known, that the salmon-fry in most rivers mi* 
grate to the sea some time in May. But, be these facts as they 
may, I can speak with certainty so far as regards the river 
NiUi, to which my experiments are chiefly confined. The .sal- 
mon spawning, so late as the middle of February, aud the ova 
remaining imbedded in the gravel for upwards of one hun- 
dred and forty days, proves that they cannot all migrate in 
May the same season the ova were deposited, as it must be the 
middle of June before these can possibly make their appearance ; 
yet it must be recollected, that those which were deposited in 
the earlier part of winter, are now to be seen in thousands in 
the Mtuations I have described, measuring, according to their 
respective ages, from one inch to an inch and a half in length, 
and certainly with no appearance of migrating. 

The truth is, this little fish remains in the river all the first 
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aiUDmer oompMativelj taaobKr^. It seldmiakKS tbeji]r«f 
the «DgIer the irrst wtaa&ay and wliea it does, it Setwm s<»«aft- 
tasptUile a firue tluit it is geneealy iSGtiiiiied lo the nhrer ; its 
■UEenot exceediDg that of the caooimaa mimiow. Bist %tke 
tine it arrives at the age of tvehe ar thirteen jBaandiB, tke laager 
pares have disaf^pearedas admon-fry, wtueh cjacnrngtacce bdngs 
this fish mare gsu^xmfAj under the notice of the aagla% and 
Iheiifie originates the provincial name of «May ox attOdmer parr. 
AH tluB «onaide»d, it must appear rerj extraordinary iiamk h 
i^ould neiver have occurred to the iateU^ent aag^ to kiqiabey 
arhat liad become of die dder genei»tion of the parr, irladi was 
to be taken in such abundance in the b^inning of April, irlnie 
ttow «(the end of May) diere is no parr to be found in the river 
esKcaeding thcee and a half indues in lei^gdi, and these cempa- 
Bafevvely scaace. 

I haire yet to cornHMtmacate the resuk of anodia: experimeat 
aoade on die >ov(a «if the salmon, iafere^iag as weU fnim ita fio« 
▼eltjr, as from its tendency to corrdboiate in part tiie results of 
ikm former. The expeiamenl to whidi I allude «ras recom*- 
mended by fiir Humphrey Davy, as having 'been tried by him* 
self, as well as Mr Jacobi, with perfect SEUOcets. On the &th 
Jomtary 1836, I had an opportunity of praetini^ tUs escperi- 
ment, Jby taJkang a male and female adult aidmoa, vfaase appa- 
rent inreigbt was &om sixteen lb. to twenty Jh. >eadi, while in 
the act of spawaiiig. Prepari^ye to my experimeot, I diig a 
tretich in the gravel, through which I caused a cuiT«:it of vntar 
to flow two inches deep. I then had the two Jif^ng fish heki in 
tiiis trench side l^ side, wbile with the hand I pressod the ova 
and seminal liquor out of their bodies, wUch mixed freely to- 
gether in the stream. A few minutes after this prooeas, i re- 
moved the ova to a stream of water to which no aAer fish iaad 
access, and on the 11th April, nimety-four days after the prooess 
of artificial impegnation, the young fish was etdnded iraml^ 
egg. They had precisely the saase af^acanee in every respect 
as dMse in the former experiu^nt, with the exception «f ^^^^ 
somewhat lighter in colour. Being, however, afraid of los^g 
them in this open stream, I removed them into a pood, wb^se I 
hope to be able to trace their progress still farther. It will ap 
pear from tlane exp^ments, that the ova artificially in^preg- 
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OBdfced have taken lour days joore to perfect tbe eubtyo thao 
tbofie isa^egBaied in tbe aatural way. However, this ^ligjbl 
differenee ia regard to tkne, may have prooeeded from some im- 
perfecUoQ in tbe jutooeaB^ or some little differenoe in tbe quality 
or temperature q£ the water. 

That ihe fanal^ parr does mA spawn is undeniable ; and al* 
though tbe male parr of ^hteen months old is to be found in 
the river, with tbe milt flowing from it in abundanoe, all the 
winter round till about tbe end of February, yet no instance 
has fallen uadar my observation of the roe in any female of the 
same age, or indeed of any age, having advanced to similar nuk 
turity« The female parr may be found in the river in autumn, 
in nearly equal numbers to tbe male, but the voe found in k, 
has J3ot the most distant appearance of approachii^ to maturity. 
I have also, taken it at times during the whole winter, when 
tbe weather was mild, and still the roe had no appearance of ad- 
vancwg ; and even up to the period of their migration, it is to 
he found with the roe in the same immature state. The male 
parr having got rid of the mik, and therefore having no strcM^ 
ly defined sexMai distinctioB, has led many into the mistake of 
suppo^c^ all |>arrs to be mules. By a minute eyaminatioo, 
Iiowever, there may be observed two very small reddish coIchu*- 
ed Kressfils lying on each side of the fiwimming bladder, which 
runs &om the neck to the vent ; which vessels formerly cimtaia- 
ed the mUt, l»ut after its discharge have become ^Mery difficult of 
detecticm, from their minuteaoess and transparency. 

It Iffis sometimes beesi maintained that the female parr has 
been found in the act of depositing her spawn, but I am ochi* 
vinced that those who have held this opinion have mistaken the 
comm^a trout for the par. Between the two the resemblance is 
so dose (both being marked with the transverse bars) as to be 
a very probable source of error. If the parr was at all in tbe 
haUt of depoaitii^ its apawn in the river, or in its tributaries, 
to which all small fish generally resort for that purpose, and if 
we consider that nino4entbs of the small fish found in this part of 
tbe river Nith are parrs, they must make scmia oonsiderable- 
appearance when assembled on the streams, and therefore could 
not escape observation. The apparent maturity of the organs of 
reproduction in the male parr, and the decided immaturity of thp 
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organs of the female of the same age, are facts on which I could 
not at present venture an opinion. However, from the specimens 
which I have at present in my possession of the parr three years 
old, that is, one year after assuming the dress of the salraon-fry, as 
I have already described, t am prepared to shei^ that it is not a 
mature Jish^ as it continues to increase in size at about the same 
rate it did previous to its disposing of the milt, that is, at die 
rate of three inches in twelve months, it being now nine and 
a half inches in length.* I have found this rule to hold good 
in regard to the growth of the parr, from observations on various 
individuals found in the river Nith« Assuming the parr to be one 
inch in length on its first exclusion from the egg, or rather from the 
gravel in which the egg is deposited, it will be found to measure at 
the same period the following year three and a half inches, and 
when two years old it begins to be distinguislied by the peculiari- 
ties of the salmon-fry, and measures six inches. I do not mean to 
assert that the size of the Nith parr is to be the rule for other 
rivers, but as the parr in all rivers is admitted to be identical in 
species, a corresponding rule will be found to hold good, what- 
ever stream the fish may inhabit. I have found the male parr on 
the streams in the winter during the time the old salmon were en- 
gaged in depositing their spawn, and on one particular occasion 
in January last, I caught upwards of three dozen of them. On 
examination I found these to be all males, and as they were all 
congregated on the bed or red which the salmon had formed, 
there is no doubt they were there for the purpose of feeding on 
the ova as well as the aquatic insects dug up by the female saU 
mon, both of which I found in considerable quantities in their 
stomachs ; but why there were no females found among them, 
appears to me very mysterious, as they are certainly to be found 
in other parts of the river the whole season, in pretty equal 
numbers to the male. I have had, on three different occasions, an 
opportunity of witnessing the return, or rather first migration, 
of the salmon>fry to the sea in small shoals. The first of these 
was in the first week of May 1831. I at that time had an op- 
portunity of deliberately inspecting them, as the several shoals 

* As this fish ought to have been in the sea twelve months ago, it cannot 
be expected to continue increasing in growth in its present artificial situa- 
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arrived behind the sluices of -the sahnoiMruiYe, and while they 
yet remained in the water, the indistinct transverse markings of 
the parr were still to be seen, especially when they happened to 
be swiqiming in a particular light, and occasionally as their po- 
sitions happened to change, the bars became again imperceptible. 
I also examined a number of them in the hand, and by holding 
them at a^particular angle to the eye, the bar could be distinct- 
ly perceived, but if the fish was viewed with the broad side pre- 
s^ted directly to the eye, this peculiar appearance could not be 
recognised. Should all those methods fail, in shewing the cha- 
racteristic bars of the parr on the salmon fry, it is only neces- 
sary to remove the scales from the sides, and the bars will be 
distinctly visible on the skin beneath. The next opportunity 
which I bad of witnessing the salmon-fry in their progress to- 
wards the sea, was on the 3d May 18S3. These had in every 
respect the same appearance as those I have already described. 
They passed down the river in families or shoals, of from forty 
to sixty and upwards, their rate of progress being about two 
miles an hour. The caution which they observed in descend- 
ing the several rapids they met with in their journey was very 
amusing. They had no sooner come within the influence of 
the rapid current than they in an instant turned their head up 
the stream, and would again and again permit themselves to be 
carried to the very brink of the fall, and as often retreat, till at 
length one or two bolder than the others permitted themsdves 
to be carried over by the current, when the whole, one by one, 
disappeared, and as soon as they had reached comparatively 
slill water, they again turned their- heads towards the sea and 
resumed their journey. 

Sdf The third and last opportunity I had of witnessing them 
migrating, was in May last (1836),' when, as I have stated, 
I compared a few of them with those which had assumed the 
silvery dress of the salmon fry, after being in my possession 
two years, in the character of the parr. The river, during this 
month, being remarkably low, afforded me an opportunity of 
ascertaining mare accurately the time during which they have 
continued to migrate, which has been nearly the whole of the 
month, but more especially during the second week, in the 
course of which the shoals were both larger and morQ frequent 
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in iism successive arrivab. They had aH the appearance of die 
former, avemgin^ froirP six ta seren indies. 

It must be admitted that my experiments and obserrationson 
what I oanstder the young salmon have been confined to a par- 
ticular locality, and therefore nsrf not be entitled to the same 
oonBiderairion as tbe o|nnions of a person^of more extmnve o^' 
portunity of reaeareh ; yet, as the parr isaUowed to be the same 
in all riTers, and, as it is universally admitted to frequent 
those streams only to which the sirimon has access^ tfaefe can 
-be little objection to my facts on the scofe of confined locality. 
That the small parr of one inch in lengthy found in April 
amongst the loose gravel on- the edge of the streams where the 
salmon had spawned the previous winter, is the young of the 
-salmon, cannot, in my opinion, admit et a doubt. The facts 
which I have related in the foregoing pages will supply the 
deficiency of informatioa so much complained of by most au» 
thors in treating of the early history of the salmon, that is, the 
progress of the fish from the egg up to the period of its mignft- 
tion ; and when it is recollected that the vertebra of the parr 
and those of the adult salmon correspond, and also that the parr 
in its new dress cannot be distinguished hi any respect -ftom die 
salmon fry, it may fairly be eonoluded that they are idcntieal. 
That the parr is not the produce of the ooRiraon trout must be 
evident to every one, from the circumstanee of its changing its 
appearance at a stated season, and then mig r at ing to the sea, 
a thing the common trout is never known to do. The diversity 
ct species is also corroborated by the ftict, that the common 
trout has never been observed to spawn in the stream where my 
observations were made. Unless the trout be of large sise, 
which i» not the case in the Ntth, it unifbrmly prefers the 
tributary burns fbiF deposidng its spawn. Neither am I aware 
of an instance of the sea-trout or the herltng spawning on the 
stream aUuded to, these fish having generally proceeded early 
in the autumn either towards the source <^ into some of the 
tributaries. 



A series of spedmens illustrative of Mr Shawns 
observations on the natural history of the parr has been paa- 
sented by him to the Royal Museum of the Universityw— Bjk^ 
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Abstract of a Meteorological Journal Jbr the year 1835, kept at the Elgin 

Institution, 
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Kinfauni Meteorological Table for 1886. 

£ztnu:ted from the Begister kept at Kin&uns Castle, North Britain. 
Lat 66* 23' SMK^^Abore the level of the Sea IdOfeet. 



1836. 


Mocniof ipasta. Eraifaig. i pwt a 


iDerm. 


in Oar- 
den. 


No. of days! 




Rain 

or 

Snow. 


Fair. 


Baram. 


TlMRn. 


Baron. 


TJMm. 


JaDuar/, .... 
Febniar/,... 
Siarcliy •••.•. 

Ira Air.... .... 


29.738 
29.273 
29.612 
29.863 
29.613 
29.837 
29.736 
29.732 
29.848 
29.413' 
29.628 
29.861 


3&806 
39.786 
41.290 
46.867 
61.387 
6&633 
60.774 
61.774 
64.667 
46.032 
41.633 
38.484 


29.735 
29.289 
29.629 
29.866 
29.613 
29.844 
29.746 
29.734 
29L396 
29.446 
29.631 
29.861 


3«C032 
3a500 
3a290 
44.233 
46.548 
64.3.33 
66.129 
67.129 
62.800 
44.484 
40.233 
37.419 


3&386 
39.786 
40.616 
45.367 
49.000 
6a267 
6&064 
59.839 
63.200 
44.645 
41.100 
37.903 


1.66 
2.15 
2.00 

.60 
2.90 

.80 
1.20 
3.66 
4.16 
2.30 
2.80 
1.60 


9 

17 

16 
6 
22 
11 
14 
13 
18 
12 
18 
9 


22 
11 
16 
24 
9 
19 
17 
18 
12 
19 
12 
22 


™-» 

June. 


Jidy. 

August, 

October, 

November,.. 
December, .. 


Average of > 
the year,/ 


29.636 


4&003 


29.643 


45.427 


46.840 


• 
26.60 


164 


201 



ANNUAL BESULTS. 

MOBNINO. . 

Bahometer. Thermometer. 

ObtenxOkmB. Wind, Wind. 

rarest, . 2d Jan. N....30.60 11th Augu8t,...W....70" 

Lowest, • 3d Feb. W....2&10 19th Jaiiuai7,...N....26* 

BTBNINO. 

Highest, • 2d Jan. N....30.62 10th June, S 65** 

Lowest, . 24thFeb....SW. 2a38 17thJanuary,..:W.'...23» 

Weather. Days. Wind. Times. 

Fair, 164 N. and NF^ . . . 37 

Bain or Snow, 201 £. and 8E. • . . 84 

S. and SW. ... 119 

366 W.andNW. . . 126 

JSr/flv«tf HmU and CM by Six*s ThirmomOer. 

Coldest, . . . 21st January, Wind W. 20* 

Hottest, . . 18th August, do. W. 78* 

Mean Temperature for the year 1835, 46'84 

Betulti qf Two Ram Gaiaget. 

IiklOOthi. 

1. Centre of Kinfkuns Garden, about 20 feet above theJevel of 

theses, 26.60 

2. Square Tower, Kin&uns Castle, 180 feet, 2&76 
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Meteorological Observations made at Cattle Toward, 
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Abstract qfR^gtsUr qfihe Thermometer^ Barometer and Rain- 
Gaugey kept at Regent Terrace^ Edinburgh^ In 1886. 



1835. 



Thkbhoii 



iOA.M. M».v. 



lUosBniBTa 



iOA.a. 



101 



Quaatity 
of 



lanuaiy, ... 
Fd>ruary,.. 

Harck, 

April, 

May, 

Jwl7» 

August,.... 
September, 

November, ... 
Becember,... 



3&84 
41.61 
42.77 
47.97 
52^ 
•7.90 
61.29 
62.19 
66jOO 
4742 
43.90 
40J9 



37.48 
39.07 
30.19 
43.53 
46.35 
52.07 
55.23 
57.55 
51.90 
44.23 
43J0 
30.19 



34.13 
34.61 
35M 
37.87 
42.77 
46.80 
49.87 
50.06 
4&07 
40L42 
38.33 
34413 



42.29 
44.64 
46.13 
51.40 
55.16 
62.50 
65.23 
67.13 
59JI7 
50.84 
46.47 
42.68 



29.731 
29.398 
29^643 
29.928 
29.656 
29.897 
29.805 
29.719 
29.455 
29.508 
29.723 
29.893 



29.770 
29.443 
29.705 
29.923 
29.661 
3&906 
29.803 
29.737 
29.395 
29.548 
29.639 



19.897 



1.08 
2.48 
2.28 
.79 
2.04 

^m 

1.37 
1.99 
&43 
2.09 
24^6 
1.89 



Annual Jtfean I 



47^ 



46.904 



SO-TO 



25.22 



Meteorological TcStHe^ extractedji-am a Jwrwd kept at Carlisle, 
{above the level of the Sea *&Jeet). Bj Mr Joseph Atkin- 



son. 



1686. 


"XSSK.^ 




ofRalD. 


NaafBays | 




ACBMBT AUHO. ^ 


Radnor 
Snow. 


Fate. 


ieA.m. 


4r.& 


mo. 


Mas. 


JaiiuBry, ,,,, 


29.95 
29.56 
29.80 
30.02 
29.74 
29.96 
29.92 
30.01 
29.55 
29.74 
29.89 
3ai5 


29.95 
29.57 
29.61 
30.01 
29.74 
29.95 
29.91 


34 
38 
37 
43 
45 
51 


40 
45 
47 
«4 
59 
68 
70 
73 
62 
53 
47 
44 


3.1125 
3.9405 
2.6875 
0.7375 
2.2350 
1.3200 
2i»783 
2.5490 
5.2125 
4.3650 
3.3197 
I.97I8 


22 
22 
13 
19 
23 
14 
14 
15 
24 
22 
27 
19 


9 

6 

18 

11 

6 

16 

17 

16 

6 

9 

3 

12 


ES^v.:::::: 

Aiwil,.^,.*, 

Maj,^.^ 

Jiaw,....^^...,. 
July, 


August, ^. 

September,. 

October, 


30.00 fl 56 
29.53 \ 49 
29.77 44 
29.67 40 
30.13 36 


NoTcmbc^,.^ 

J>ecember,^. 


Average of the"! 
Year, ....„./ 


29.925 


29J2| 43 


55 


34.3293 


234 


131 



jrOimiUL OF THE WIKD6. 



Nc^ofdayit 

N. 84 

N.NE. 124 

N£. 32 

RNE. 17 



No ofday^ 
£. 14 

£.S£* H 
S£. 164 
S.S£. 20 



Na of days. 
& 324 

SJSW. 12 
6W. 6O4 
W.SW. 52 



No. of days. 
W. 464 

WJ^W. 54* 
Wf. 29 . 

lUIW. |5 
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Jfinual Depth of Sain at Kendal in Cumberlandijrom 18S9 io 
18S5 inclusive. By Mr Wakefield. (Communicated to 
the Magazine of Popular Science, No. 1.) 



^ 


1829. 


1830. 


1831.. 


1832. 


1833. 


1884. 


1835. 


iTuiUftTT. ......... 


Inches. 

0.747 
1.234 
0.867 
3.511 
1.977 
4.204 
5.569 
9.383 
5.243 
6.684 
3.855 
2.899 


Inches. 
0.429 
4.774 
5.045 
5.656 
2.831 
5.289 
4.961 
4.218 
8.027 
4.695 

10.023 
2.082 


Inches. 
1.619 
a208 
6.208 
2.433 
0.721 
2.682 
4.081 
3.899 
&393 

11.812 
a560 
4.980 


Incfaek 
3.278 
4.258 
3.549 
2.235 
1.602 
4.643 
2.639 
4.433 
2.295 
a346 
6.373 
8.037 


Inches. 
1.628 
4.582 
2.070 
3.754 
2.534 
7.715 
2.233 
1.966 
a527 
a752 
7.438 

14.219 


Inches. 

14.758 
5.723 
5wl71 
1.043 
1.637 
6.699 
5.048 

ai67 

4.908 
4.715 
4.206 
5.047 


Inches. 
5.349 
8820 
5.049 
1.589 
a063 
1.254 
a259 

aio7 

7.815 
4.386 
6.311 
2.889 


Februanr, 

Mandi, 


AnriL 


f^ 


June, 

JuIt. -- 


August, 


September....... 

October,.. 

November....... 

December, 


Whole Year,... 


46.173 


5a030 


61.416 


49.688 


55.418 


65.122 


55.891 



Mean depth of the Seven Years, 
Total ditto, 



. 55.962 inches. 
391.738 do. or 32 feet 7] in. 



On the Geology of Massa Carrara. By Professor FaBDEaic 
Hoffmann. 

The marble mountains of Carrara are situated in the north- 
western part of the Apuanian Alp, a mountain group, rendered 
very remarkable by the boldness of the forms of its rocks, and 
still more by its almost complete separation from the chain of the 
Apennines. This group extends about thirteen miles from south- 
east to north-west, and has an average breadth of about six miles. 
Towards the sea its acclivities are not very steep ; and Pieira 
Santa and Massa are situated at the edge of an alluvial plain 
which stretches to the foot of the mountains, and is about S^ 
miles in breadth. This situation points out also very nearly the 
termipation of the two narrow and deep penetrating lateral valleys 
of Senavezza and Frigido. To the north-west, in a sort of 
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basin-shaped widening of the valley lies Carrara. The highest 
summits of this mountain chain, the Pizzo d'UcceUo and the 
Pania deUa broce^ are Dot quite 5800 Parisian feet above the 
level of the sea. On the side next the sea, talc-slate and mica« 
slate are the oldest rocks which make their appearance ; they 
dip regularly to the south-west, and in their lower beds, or in 
the inner higher parts of the bottoms of the valleys of the Sena 
and Friffidoy pass into a distinct gneiss. Limestone masses oc- 
cur very frequently throughout the whole extent of the slaty 
rocks, and are particularly numerous and extensive in Senavezza, 
Most of them are interstratified with the general arrangement 
of the beds, and traversed by subordinate layers of slate which 
run in a similar direction to the general stratification. They al« 
most all consist of a grey or nearly white crystalline-granular 
limestone, veined or striped by lighter or darker colours, and 
which is generally known by the name of Bardiglio. Besides these 
regular interstratified limestone masses, others appear in the slate 
having less regularity, and greater variety of structure. The 
largest of these is that which, completely surrounded by slate, 
forms the Monte JUissimo on the north side of Senavezza, rises 
to the height of upwards of 6000 feet above the level of the sea, 
and whose south side forms towards the valley of the Sena a 
rocky precipice 8000 feet in height. Here the limestone is 
placed, like a long, obtusely acuminated wedge, between the 
masses of slate. The gneiss turns suddenly round before this 
limestone mass, under a very high inclination to the north-east,, 
while the latter dips to the south-west ; on the bounding side of 
the valley the junction of the two rocks is displayed in a preci* 
pice of at least 1000 feet in height, and the bending of the gneiss 
round the included limestone is distinctly visible. On the oppo^ 
site declivity of the JUissimo^ and following the limestone are 
the strata of slate, which are nearly perpendicular, or dip to- 
wards the limestone on the south-west. Still more remarkable 
than this arrangement is the structure of the great limestone mass 
of the Jltissimo. Where the slate appears in contact with the lime- 
stone, the latter is by no means a perfectly formed marWe, but 
is an impure ash-grey, fine granular, almost compact limestone, 
which one would declare to be secondary limestone, if he did.. 
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aot find it in sueh unusual connexion. Fetrilajctions were not 
net with ; aa ooUtic structure is sometimes^ though rarely, ob- 
servable. UsuaUy the Umestone is broken up into shai|Kcor« 
nsred firagments by iimumerable fissures, and when its sandy 
looking granular structure is clearly exhibited, it looks like an 
impure dolomite. Stripes occur resembling those of the Batcch' 
wadie limeslcxie. Farther in the interior of the mountain the 
more or less ccnisiderable Umestone and dobmite layer ceases^ 
imd at kst the beautifid brilliantly white marble commences* 
The blocks of marUe, stUl having a prismatic form, are always 
surrounded by sMH'e or less considerable stripes of gi:een talc- 
date abouncKng in Iroo-pyrites, which rock so completely eiv* 
cases the marble on aU sides, and is so completely amalgamated 
with it, that it almost appears as if the pure granular limestone 
had been separated from the talc-slate in a liquid condition. 
Where the latter penetrates the limestone^ and doea not separate 
itself in distinct layer s> impure cdoured and striped Bardigiio 
10 generally produced. In the midst of the mass of pure, fully 
fiarmed marble^^ we not unfrequently see completely enveloped 
lances of dark grey nearly ccMSipact limestone, having irregular 
fissures, and so completely amalgamated with the including mass, 
that w« m%bt easily re^d them as fragments of the injure 
Umestone layer, upon which the altering action that produced 
the marble could not complete the change. To the east of both 
the diief branches of the valley of S^navezza^ in the valley of 
Vtrriliay the tale-slate dtps al first ajt a high angle to the soutb* 
west ; but where the deep lateral valley of Ruc^ma comunenees, 
this position is changed. No gndbft appears und^ the slate, 
aaid the last dips, in a direction up the valley^ to the nortb-easl. 
At the Ptmie Stazzeme^ an impure grey limestone reposes on 
the slate, and in all its relations reminds one exceedingly of the 
external layer o£ JUonie Mtiseimo, Upon it follows, towards the 
4^,^ Molina legularly superimposed, the peculiar marble, 
known under the name Mmhio dH S^emoezzih This muchio 
exhilttts a great immher 61 sugar^ike, granular, white lime« 
stone firagnentfi, included in a dark, iron red^ compact clay^ 
4lone basis, ib which wA liiaf/^uently fine neadle^ of hornblende 
occur. At the planes d contact, tb9 red colour of the unitiJQg 
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substance has also penetrated into the fragments, and fine scaly 
green talc coatings are often to be observed. This brings to 
our remembrance Savins conjecture, that the peculiar marUe 
may owe its origin to a highly ferruginous vein of wacke having 
penetrated into the limestone, — an occurrence which several ana- 
lo^es point out. The red wacke veins of the mischio penetrate 
Mke net-work the upper part, which runs in all cases parallel, 
and consists of a pure white saccharine marble. This is changed 
to Bardiglio in the superimposed mass, to which dark strips 
of mica running through it give a very beautiful watered ap- 
pearance. Immediately above the quarries, which are carried 
on to a considerable extent in the Sardiglio^ the stripes of mica 
are more crowded together, and form a stratum of distinct, well 
characterized mica-slate. This, on the hanging side, becomes a 
black clay-slate, upon which, in considerable quantity, and with 
great regularity, a sandstone follows on the hanging side, which 
is divided into beds of from one to three feet in thickness, and 
often alternates with slaty marl ; and upon this sandstone lies an 
extensive bed of limestone resembling rauchwacke. Near Sta^- 
zema, the sandstone becomes a fine granular quartz, and its 
plates of mica become real slaty stripes. It alternates, at last, 
in various ways with very considerable beds of pure clay-slate, 
and above the whole series of strata, at a height of 1000 feet 
above Strazzema, a distinct mica and talc-slate, occurs, which 
proves that we have not ye^ left the region of the oldest forma«- 
tion of the chmn. Similar conglomerated structures occur, in 
various ways, subordinate to this slate formation ; but in no other 
place are they so striking, and in such remarkable and peculiar 
relations. This formation deserves particular attention, on ac- 
count of its richness in metallic minerals in certain locaKties. A 
mass of talc-slate to the south of Buosina is penetrated in all di- 
rections by fine veins^ and containing various sulphurets, via?. 
lead- glance, blende, antimony-glance, iron and copper pyrites* 
This circumstance is a strong argument for the original injection 
and sublimation of metals in mountains. Veins of iron-glance 
are abundant, and even cross in great numbers the veinis of the 
sulphurets; large veins of red ironstone, magnetic iron, and iron* 
glance occur also in the slate, and a vein of this description has 
branched round tfie fissures of a bed of true BardigRo^ and has 
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fonfusedand altered it. Out of the slate formation of wkidi 
we have spoken, there is only one limestone formation which 
presents itself in any considerable quantity in the Apuanian Alp. 
It rises to the height of 5728 feet above the level of the sea, in 
the rocky cone of Pania della Croce, and in some places forms 
walls which are frightfully perpendicular. On the great scale, 
and on the whole, this limestone formation occurs always above 
the slate. It is only along the declivity of the Tambura chain, 
which is directed to the south-west, that this position is reversed. 
There the slate reposes regularly on the limestone, and one can- 
not believe any thing else than that this steep elevated chain has 
been overturned in its whole extent at the south-western edge. 
The relations of the internal structure, and the occurrence of 
the characteristic alterations of this limestone, render it difficult 
to convey a distinct idea of it. On this account the author se- 
lected the description of distinctly displayed sections, such as 
those which occur in the mountain group of Carrara. Among 
these there is no one so perfect and varied as that at the north- 
west comer of the group, in the direction from Castelpoggio to 
T^nerano, Castelpoggio is placed on the lowest beds of the 
Macigno formation, which consists of red compact limestones 
penetrated by oxide of iron, alternating with red and grey slaty 
marls, which not unfrequently resemble old clay-slate. Here, 
a^ in other places, the Macigno formation is traversed by veins 
of quartz and calcareous spar, and very frequently blood-red 
jasper and hornstone occur in nodules or thin layers. The dip 
is to the south-west, under an angle of 48^ Under the Mactg- 
no commences next the rauchwacke^ which has a blackish-blue 
colour, and is coarsely vesicular. Sometimes this rock loses its 
porosity, and becomes a marble of an inferior description, or it 
becomes a regularly stratified limestone, which not unfrequently 
alternates with slaty marls, that have completely the appearance 
of the layers of calcareous clay-slate which so frequently occur 
with the old limestone in the German transition series. At the 
junctions of the layers of limestone petrifactions occur, viz. small 
species of Ostrea^ Pecten^ Cardium^ Terebratulaj and many 
traces of corals. In the slates, bodies resembling scales of fishes 
occur, and with them an Avictda and a Corbtda. Upon this 
{pqiestone foUowsi about 60Q feet upder the pass^ unstrattfiedi 
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reticular, in general cry«talline, limestooe, Which often seems t6 
indicate dolomite, and in the lower j>art passes gradually into 
snow-white saccharine marble. Under the marble, and insensi- 
bly encroaching on it, appear the mica, and talc slates. With 
these end the series of strata here observable ; for at the top of 
the pass, an opposite dip of the strata takes place, and on the 
other side, at Tenerano, the superimposed Madgno again ap. 
pears. What this section in the Tecchia exhibits within nar* 
row limits, is seen on a larger scale in all the cross ravines 
of the mountain group of Carrara, In the central mass 
further in the interior of the mountain group, the more or 
less pure marble always occurs under the external limestone 
layer. Its largest and purest mass lies near Turano^ and 
thence to the summit of the Monte Sacro. The talcslate is 
connected with it in the same way as on M. Altissimo, and 
divides the marble on the great scale into large distinct beds, 
which are parallel to the general dip ; sometimes such separa- 
tions of strata are indicated only by delicate scales of silvery 
mica, or talc. This, hitherto termed primitive limestone, passes 
gradually into compact vesicular limestone, abounding in petri- 
factions, so that there can be no doubt as to the connexion in 
their formation ; nay, even a perfect ialternation takes place of 
all these rocks. Between Carrara and CahnatOy always pro- 
ceeding in the descending order in regard to superposition, we 
still find the porous and compact fossiliferous limestone, then, 
where the valley of Miseglia begins, first a rock dipping under 
a high angle to the south-west, an intermediate link between the 
slaty marls of the secondary strata and the true clay-slate, and 
this on the lying side passes into a beautiful talcslate ; the talc** 
slate forms a large pure layer, and is succeeded by an underlying 
portion of beautiful white marble, veined with black. This 
marble is followed again by an alternation of stratified black 
limestone with slate, separated into plates one inch in thickness. 
The slate is here more like mica^slate, and the limestone is more 
rarely quite compact, and contains no petrifactions. Imme- 
diately under this alternation of limestone, a slate follows the 
great mass of the marble. Marble and dolomite -are here one 
and the same things and ascend uninterruptedly to the summit 
gf M% Sacro* If we go beyond tliis mass in an eastern direc*' 
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iaon, we meet witli^ first, a dark grej eompacf or fine dolomttie 
Kmeslone, cm whkh the whofle mass of marble reposes, and occa- 
sionally numeroas layers and nodules of fKnt appear in the 
Biardiglw^hke Itmestcme. In the upper part of the Iimestane 
region of the Jptiaman Alp, we meet with numerous repetitions 
and proofs of the relations described. It is only the pass orer 
the diain of the Tambura which presents peculiarities. When 
vp?e have crossed the Tambura from the north-east, we leave, at 
the bridge under Vagii di SoHo^ the last trace of the Macigno 
femmtion, which is cut through to this point from the vsdiey of 
die SerehiOf viz. a fine granular sandstone. On the other side, 
towards VagU di Sopra, a compact dark limestone seems always 
to occuY again, a rock which h so often subordinate to the Ma- 
eigno; numerous veins of white, small, granular calcareous spar 
traverse it, which soon predominate over the mass itself, and con- 
vert it ijxto marble. The numerous layers of slate in the mass of 
the m^'Ue have alwayi^ towards the upper part, the character of 
what Savi hss cadled Galestro ; they are iron red, often also 
green^ and at the junctions of the layers there are the dull plates, 
which generally occur m old eky-slates and secondary slaty 
marls. Sometimes they contain more talc, become more shining, 
tod then resemble the old talc-slates ; sometimes they seem dull 
and crumbling, so that one would be inclined to believe himself 
transported to secondary rocks. Layers and nodules of jasper 
qre also not awanting. The marble, which is always so distinct- 
ly divided into red beds on the great scale, is here everywhere 
intimately connected with the kyers of Galestro. It is inter- 
ramified and interwoven with it. In the midst of the marble, 
we meet with stripes and veins of rough vesicular limestone, 
which passes into compact and intoddomitic limestone. At the 
crest of the mountain chain lies a partly splintery, partly more 
or leas altered smoke-grey limestone, in which Guidoni found a 
cast resembling a Turritella. Nearly the whole <rf the declivity 
of the Tambura chain towards the sea is decidedly dolomitic, 
althodgh very ofiten the pure marble^like granular limestone 
occurs in it Under the Pixzo SUcc^o^ the limestone is tra- 
versed by veins of calcareous spar and quartz^ and contains also 
masses and lay^ of fiint Nearer Ajola^ there are masses and 
layei^ of a fine granular felspar, a kaolinJike substance, seldom 
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ureU ckairactenzed ; but as to its uuaeralogiGal oonfttuiliioi^ tjbefe 
ca» Isardly be a <kHibt» a» sot far from AjoU it occurs^ dltearafr* 
tii^ wkh the. luoestone in regular layers of from one to tkree 
indbea ill tbickae$3% Ia the larger portions of the febpar, iroa«. 
pyritea occurs frequently, aofd abo irofistoae in vekia. In the 
M^bovrbood of these subfetances, the limestoee never alters its 
texture, attd invariably preserves its regular stratificatioD. The 
Maeigno fotmatioo^ which nearly surrounds the AfHiaiutta Alp» 
ia a grey sandstone/ whidl cowtituteis nearly the whole ot the 
northern half of the ^Moh of the Ap^nio^ add wbieh baa 
bidifirtQ been eonsideired a grey wacke^ Nulneious tiaaeatone^ 
divistUe into gvonps, are sabordittate to this sandetooe* Theae 
prevail ehiefly roand the Apuaniaa Alp, fhr above the sMidstone 
sad its altemaftiBg daty aaarfa. The aooe at the soutighiwest»n 
edge cHaly > fram Fosdimfvo to Mamh is estirely sirndsteiue, Tlie 
reBfiaint of Fuel (eqpeciaJlr the F. inirieahia} are eharaeteristie 
9i this rock, and idaoof the lim^tone and slaty mail The 
sandc^one formation everywhere reposes on the Umestoaa ; and 
where the Madgno i& eonofietcd with the Kmeatc^ the two 
seem most intimately united. The great resemUanoe, and the 
direct union of the Gaikdroy and the older limestones reposing 
on the slate, uid even the old mica and talc slates,, prove this 
fittst in the most perfect mwneff. Where the Macigno formaetion 
consists cbieiy of limestone, tt ia often hardly possible to aasogn 
with precisioD the boundary of the two formations ; for their dip 
is always the same» and the external resemUance so great, that one 
m^ht reasonably consider tih^n aii ft»n(iflitions pas^ng die one 
into the other. 

The Jlar^g*m> formation^ notwithstanding its enormous extent, 
and the peculiar character of its component rocks, ia a geognosti- 
cal equivalent of the great formation of the north of Europe, 
the CJudJc and GredmandL Its rektions in position hitherto 
observed, are in fiiwur of this view. In Sidlyj where this for- 
mation is dkplayed in aU those peeulimxiea which distinguish it 
throughout the whole of Italy, the author wa» often surprised 
by the completeness through a great ext^Mt, of the uniform 
tjrandtion to the terdluy series. It is ako rendered more pro- 
bable by the repetition of the same circumstance in very 
numevbua points on the Italian continent. The immediate 
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lie%hbourhood of Greneva presents many such examples, and 
the obsenratioDs of De la Beche on the environs of Nice, are of 
decisive importance on this subject. It is consequently very 
probable, that the limestone of the Apuanian Alp^ which imme^ 
diately follows the Macigno, is to be considered as a Jura lime- 
stone ; and we must then, as Savi has recently done, refer the 
lower layers to the Macigno fortkiation, a view which the author 
does not consider as the correct one. It is certainly very sur- 
prizing to find rocks like those described, clay and mica slates, 
lalc-slate, and gneiss, which leave no doubt as to their being con- 
temporaneous or intimately connected with fossiliferous lime- 
stone of the newer secondary formations. The slates follow hot 
only directly in entirely uniform connection with those lime- 
stones, but they penetrate them, alternate with them, and are so 
intimately blended with their masses, that the author considers 
them even undoubted members of the secondary series. To 
which of the known members of the secondary class these slates 
are to be referred, we do not yet possess sufficient facts to enable 
us to determine. The chief difficulty seems to be particularly 
in the completely altered condition of the limestones. The mar* 
ble, whose occurrencie seems so remarkably connected with its 
intimate union with the skte is certainly a limestone altered 
by Plutonic agency. This we -could not doubt, even though 
the numerous relations of its union with dolomite and vesicular 
limestone, its transition from compact and still unaltered lime- 
stone, its penetrating veins, &c. were not observable. If, how- 
ever, these altering actions have been produced through the 
medium of the interlacing of the slates with the limestone, the 
conclusion that the slates must have undergone alteration and 
change cannot be avoided 

The only distinct unaltered members of this slate formation, 
seem to be the Madgno-Wke sandstone and the slaty marl of 
Stazzema, and perhaps also the clay-slate occurring in its vi- 
cinity ; as to whether these rocks at one time belonged to the 
series of the Jura or Keuper formation, the phenomena now un- 
der consideration afford no explanation. Mica and talc slates 
are decidedly products of a deeply penetrating altering action, 
and their connection with the gneiss inclines the author to be- 
peve that the probably long uninterrupted action^ which all 
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those altered rocks have been exposed, was accompanied by tbt 
uprising of a granitic mass, which in this district did not remaia 
fiff under the bottom of the deeply-seated valleys. The whole 
piDoessy according to the facts deduced directly from observaliDiH 
took place very probably in the oldest period of the formatioii of 
the chalk, for even the oldest strata of the Macigno^ those i«» 
posing directly on the Jura limestone, are distinctly altered and 
converted into Gale&iro. In the newer strata, we*^nd not un- 
frequently enclosed fragments of shining mica and clay slates, 
which have been produced by the processes described. Mica 
and talc slates and the marble altered frohi limestone, appear to 
the south in the far projecting Promontorio Argentaroj in the 
mfountain group of Campglia, and in the island like separated 
Monte Pisani ; and to the north of the Apuanian Alp, there k 
that mountain chain which surrounds the Gulf of Spezzia wbidi 
presents a very perfect representation on a small scale of the 
phenomena we have described. Of the granite whose eruption ai 
this last period of its formation probably produced all these 9^ 
pearances, we know almost nothing in this part ol the mnnland 
of Italy ; it is said to occur at Campiglia, and there only. What 
is here concealed under the surface, is displayed rbing above 
the^ sea in an immense mass^ in £lba ; and a recent examinatimiof 
that island made by the author proves that -there the granite 
which forms mountains more than 3000 feet high, is intermixed 
with the older limestone of the Apennines (under the ifafi^fyio)^ 
and convjsrts it by direct contact into marble. It is highly pro* 
bable, that phenomena analogous to those ascribed to the action 
of the granite in the district described, have in the Apennines 
been produced by the out-break of the GakHrOy whose appear* 
ance must have followed immediately the completion of the 
great Macigno formation. 
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1. iH^ervatioM on Ae Jmudar Soiar Edip§e which occmrrti 
m Iki \6ih f^Moff 16S6, by Wullajc GAtnAira, Et^ 
it Obserpotimii mt Ihe EcSpse^ by Comamnckr Albxamabs 
MiLi^E, S. OiservaUom made aratt LedHs Pichnmkr 
ditn^ihe£tSpstjbjB.&kxayEaq. 

Am edipsc^of the sun, it is wdl known, is caused by tbe 
body of the moon oomiag between the spectator on the earth^s 
fliuAceand the suih thereby prodacing a greater or less de- 
giree of darkness aoccMxUng to the uii^^nitude of the ecU{)se. 

1m the etrly i^ges of the world, men were either igoorant o^ 
or At least not well acquainted with, die natural causes on 
which these phenomena depend ; and consequently Aey were 
then regarded with superstitious awe» but now they are hailed 
with sadsfartion aa phenomena highly valuable for the pur- 
pose of in^Nnmng our knowledge of astrcmamy, gecgrspfay , 
and navigatioa. On this account some of our most zealous 
pmctical astronomers travelled hundreds of miles in order to 
observe this edipse to the greatest advantage. 

Those observers here who ielt an interest in these depart- 
moEits of acienoe, continued tc» some time previously to pre> 
pare to observe it an effectively as their circumstances would 
pednk; and in several instances within our knowledge this 
was satisfactorily perfiMrmedy and the agreement in the results 
4ihnost as dose as could reasonikbly be expected. 

Thrauj^out Europe the same vigilance will doubtless be 
manifested, £cvm whidi a m«8s of obs^rvaCk>n8 must be ob* 
tained that wiU at this qpodh fix with extreme preciskm the er- 
rors of the hmar tabfes which h^ve already attained so hi^ a 
degree of accuracy, by the labours of diose astronomers and 
mathematicians who have done so much for the advancement 
of their favourite science. 

My observations were made within the grounds of the obser- 
vatory of Edinburgh on the Calton Hill, in Lat. 55^ 57 22^.6 N., 
Long. 12°* 43*.5 W., as deduced from previous observa- 
tions ; and these I believe to be within the limits of admissible 
errors inseparable from observations. The instruments used 
were an inverting telescope, magnifying about fifty times, and a 
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pocket chronometer of the usual coDfttraction, nalung five beats, 
in two seconds. This train is not eo convenient for estimating 
fractions of seconds as a dock beathig exact seoonds^ or a diro- 
nom^er making exactly two or three beats in a second, and 
consequently I was unable to mark parts of seconds satisfacto* 
rily. The chronometer was set to mean soiar time a little be* 
fbre the commencement of the eclipse, and lost two seconds, a& 
nearly w could be estimated, during the continuance of the ob- 
servations, when compared with a dock whose error bad been 
ascertained that day by direct observation. On allowing a pro- 
portional part of this rate to each observation, fractional parts 
bave been introduced whose accuracy is not warranted to nearer 
than half a second of the truth i£ the time of the phase intend- 
ed to be recOTded.^ 

Having made these prelimxnaiy observations and explanatory 
remarks, I shall now state the final results in mean solar time. 

A. ac. 8. 

The 0r8t contact of limbs took place at • 1 33 9.75 . 

Annulas completely finmed, . • 2 57 21.12 

Axmulus broke • « • « SI \\M 

Teamioatios of the ecIipBe. • • « 4 IS 22.40 

Fxom a mean ci the times of the commencemeiH and termfr* 
natkm <£ the annulus, I infrr that ibe time of greatest obseiHrn* 
taon took {dfloe at ^ ^9°" 16'j07, aod from die dUPemiGe of 
Aose times that the«muhis iasled S» 49^9L Itxnaj be add. 
ed, that all the observations here reoonkd Ittving been takm 
with equal care, and no oversighl; lutving oocuned or accident 
happened in the management of the instruments, they are all 
mtitled, in the oj^on c£ the obaerrer, to equal oonfidehoe. 

These obseryataons, when cooipared wilh otha^s made on dif* 
feii^it mendians, will give the differenoe of ko^ifatde between 
those meridians with great accuracy, though for oidinaiy prac* 
tioe die calcuhrticais mte rather long and difficult to persons xiot 
mudi habituated to such c^ecationa. Taking tl» sun^s and 
moon^s places as giv^ in the Nautical Ahnanac, which are de* 
rived f nm tables known to be liable to small a*n>rs only, the 
longitude of places may be obtained to a ocmsidenUe degree of 
predsion. On this principle, by tbe rules and fomnike which 

« Different D lwe iTe ra erea at the Baiae place will occa^onalij, ia thes^ 
Idxids of abserraticiifl, difibr tone ^6oooib. ^ v • 
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are well known, I have found the longitude of the place, by my 
observations of the beginning of the eclipse, to be 12*^ 22».26 W. 
and by the end 12*" 41».6 W. The first of these deviates about 
S0» from the truth, the second 2» only, and the mean of 
both about 11% arising from the errors in the solar and lunar 
tables combined with the errors of observation. When the ob- 
servations made at the Royal Observatory of Greenwich, and 
other places whose longitude is well determined, are obtained, 
a comparison of these will fix the longitude of my station with 
greater certainty ; though from the results above it is clear that 
in distant countries, where corresponding observations cannot 
be often got, the longitude may in this manner be found, by* 
repeated observations, to a very great degree of accuracy; In 
observing eclipses, the complete phase is generally that most 
attended to, because the precise time of peculiar intermediate 
states is not easily attained. I had originally proposed to 
mark the time when the ring was partially formed, and only 
broken occasionally by the lunar mountains, but I found some 
uncertainty in determining that state of the eclipse. By sweep- 
ing the eye along the serrated limb of the moon, I could not 
determine precisely the mean level of the moon^s surface, or the 
circular line equidistant from the centre, and I was therefore 
doubtful whether the parts of the limb of the sun broken by 
dark intervening spots, were entirely mountains or not ; and the 
filiort space of time allowed for consideration did not permit me 
to come at any conclusion by reason and reflection. The esti- 
mated time in some cases, ftom the light first breaking through 
what might be readily taken for valleys at the point of nearest 
contact, till the luminous arch reached the summits of the moun- 
tains, at both the formation and termination of the ring, taken, 
of course, in inverse order, was about five seconds, more or less, 
in my judgment, according to circumstances ; but I have not 
lecorded these among what I conceive to be decidedly good ob* 
nervations. I marked the time of entrance of some of the spots 
too,. but as these observations also must be very vugue, I have 
not communicated them. 

These broken particles of light, already itHuded to, intersect- 
ed by the serrated peaks of the lunar mountains, produced a 
very interesting and brilliant effect, and had a gdod deal of the 
appearance of elongated particles of mercury arranged in a nar- 
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row^ cirevixt gropve, divided by small dark ridges lying between 
them. It might have been remarked sooner, that there appear* 
ed to the eye a darkish space very near the sun^s limb about die 
point of contact, JQst before I was fully assured that the con* 
tact had absolutely taken place, and, something to my appre* 
hension, to a certain degree resembling the rotatory or spiral 
motion of dust caused frequently by the wind in our streets in 
dry weather, but whether it was more iUusory than real, I shall 
not at this time uke upon me to determine. A comparison of 
my remarks with those of other observers, will, it is hoped, tend 
to Terify or correct them. 

I shall not attempt to describe the effect which the darkness 
had upon nature generally, because that though I could take a 
glance at the surrounding scenery occasionally, my mind was 
too much occupied with other pursuits to do it carefully. I saw 
Venus distinctly with the naked eye, but could not perceive 
^ther Jupiter or Sinus, because my eyes were too much affect* 
ed with the constant glare of the solar rays, though viewed 
through a pretty deep-coloured glass, to distinguish any other 
ohgects accurately. I did what I could, though placed not in 
the most favourable circumstances, to observe the more striking; 
phases of this interesting and important phenomenon with all the 
accuracy in my power, but with what success an extensive com* 
parison of them with those of others will determine. 

64. South Bkidoe, £DiKBuaaH> 
May 15. 1836. 



Observations on the Annular Solar Eclipse. By ALBXAKDBft 
Milne, Esq. Commander R. N.» F. R. S. £., in a letter to the 
Editor, Professor Jameson, dated at Inveresk, near £dinbafgk» 
May 1836. 
The general aspect of the morning of the 15th May was un« 
favourable,, and yielded but little prospect of a clear day for 
viewing the eclipse. The wind was strong from the westward^ 
•^tbe dcy overcast, and a dull haze pervaded the western bori* 
zon. Towards ten o^clock, however, all these symptoms which 
foreboded disappointment vanished. The clouds had already 
become .partially broken, and the sky soon afterwards became 
dear, while the suQ shone Ibrth warm and ^brilKant^dissipa^QtfT 
the still lingmng remains of the morning vapours. o 
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TIm ;chief object to which I hid pcopoaed to direct my atUn^ 
tioBy wmI observatioM, was the effect which the progress of 
the eclipse produced 00 the th^ouMseter, lUTt cmly in the shadet, 
but likewise wfa^ subject to the influence of the solar rays. 
With this view four thermometers were carefully coo^Mred irith 
>€ach other, that the obs^vatiras m%ht be reduced to (me stan- 
Aird, One of these instruoaente was placed in the shadcy sub- 
ject to the.aspectof a northern sky, and so placed as to be under 
no influence of local radiaticu, being solely affected by the aerial 
temperature ;— -whilst another was suspended also in a free eis- 
culation of mr, but at the same time in the solar ra^s. . . 

The other two inetrumeBts wore subject to experiment under 
the direct influence pf the solar beat, beii^ enclosed in a box 
having a glass cov^, to insure protection from aerial curreitfs. 
The bulb of one was envek^ied with a covering of black, silk, 
with, the iatentiim of increasiiig the range of diat instrum^dt, 
aad thereby more correctly detecting the loss,, as well as increase 
of heat during the progress of the eclipse. These instruments 
•w^e invariably kept directed to the sun. 

These being prepared, and the sun clear, the observations 
were commenfffd, and ooptinued at intervals as noted Jn the £oL- 
Vmag table. 
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Smmthe above tabulated results it will be obaerved^. tluit from 
tha first period of observation (10^ 4S^), the instraniettts m 
all their relative situations gradually rose in temptrature, until 
1^ SS^i at wluch time they had obtained their maximum pMH, 
except the one exposed to the air and sun^s rays^ whose indiciv- 
^kms were influenced by passing currents of air by whieb it was 
at intervals depressed. At 1^ 33"".? the moon's hmb was ob- 
served to enter on the solar disc, and a few minutes after that ob- 
servation the thermometers were noted. Those in the box undeftr 
the direct influence of the sdar heat^ had abeady become ^ 
pressed ; while that in the northern shade ranained stationary 
until near twoo'^clock, when k also indicated a depresaon. The 
three exposed to the sua^s rays had eontimied their pibgresaioe 
descent from the commencement of the edipse. 

At 3^ the annular phase was central, and the instnmmits 
most clearly indicated an extensive depression from the time 
of. the first contact of the limbsar and still continued to fall 
•until some minutes after that hour, when those exposed to the 
solar rays attained their minimum t«93^pierature ; not so, how^ 
ever, the thermometer in the shade, whose indications of its 
lowest point did not occur until 3^ 16*^. 

The annular phase having ended at 3*^ 2^.5, and the body of 
the moon withdrawn itself from the sun^s disc, so as to permit 
the intercepted rays to fall to the earth, the instruments quidily 
indicaXed the change, and continued to rise as the eclipse passed 
o£ They attained their second maximum at 4^ £4°^^ the time 
at which the edipse ended. The sky now beeame. ]partially over- 
cast with thin attenuated clouds, dispersed over the solar disc, 
and intercepting the solar radiation, farther expeiimenta w<re 
therefore discontinued. It may, however, be meirtifiwd, that 
during the time of the eclipse, and whilst Uie observations were 
leeorded, l3ie sun presented a uniformly clear disc, and the atmo- 
sphere remained as neatly as possible in the same state*. 
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^St ObaerbatioMbn ike Akntdar Solar Edipse. 

It must, however, be remiarkecl, that the greatest temperature 
in the shade as indicated at 1^ 60^, is by no means the great- 
esi> temperature for the day, as it generally attains that point 
between the hours of two and three o^clock. With the object of 
attiuniiig the hour of maximum temperature, some observations 
were instituted for the purpose. The sky and aspect of the day 
being in close resemblance to that of the eclipse, it was found 
that .the same instrument in the shade indicated its maximum at 
S'' a©*, and having become stationary at 69i. The tempera- 
tui^at P 28"* of the same day being 66^, we may therefore at- 
tain from these observations an approximate temperature for 
the period of greatest obscuration, or of least temperature on the 
Ifith. This we may assume at 64, whilst that actually observed 
was 56^, there being a difference of 8^. This difference, there- 
fore, may be assumed as a close approximation to the loss of 
heat m the shade by the interception of the solar radiation. 

Observations on this beautiful phenomenon were directed not 
only to the changes of temperature, but also to the progress of 
the phases, and the following are the results expressed in mean 
solar time, at the place of observation, which was at Inveresk, 
near Musselburgh, in latitude 66"* 66' 20" N. ; longitude 

h. m. 1. 

First contact of the limb, 1 33 44 . 

First do. of the annulus, 2 57 6S.6 

JjBoi do. ofthsannulus, 3 2 34.6 

Last do. of the limbs, 4 19 52 

Occuliaiion of the Spots on the Solar Disc. 

h. m. •. 

' S^oi on 8un*s western limb, ^ • • • (a) 1 40 3 

Liarge well-defiaed spot towards sun^s centre, . {b) 1 52 47. 

Small spot near lowest cluster, . . • • (0) 1 13 44.5 

Small spot under the laige one, • • • • (<0 ^ ^^ ^'^ 

Uppermost of two single spots above the large one, {e) 1 33 9.6 

li^ spot of the upper cluster, . • . . (/) 2 22 1&5 

Emmerslon of large spot, 3 33 33 

Smmersion of spot («), • . 3 34 41 

' On surveying the solar disc before the commencement of the 
eclipse, it presented la numerous collection of spots, chiefly con- 
fined to the west of the sun'i centre,' and dispersed vertically in 
an irregular form ; soJRue of them were single, having the ap- 
pcanmce of a dark nucleus, with a well-defined edge, and sur- 
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rounded with a faint cloudiness, whidi appeared paraltel (o the 
ihtenor nucleus. In this encircling band which surrounded the 
largest spot, were observed several small dark specks, in colour 
resembling the interior nucleus itself ; others were formed into 
groups and clusters, and dispersed on various parts of the sun^s 
western disc. 

Several seconds (6 to 10) before the formation of the annulus, 
a faint light was perceptible encircling the mocm^s limb before it 
advanced on the solar disc. This light gradually preceded the 
horns or cusps of the sun, as they approached each other, fnun 
the moon^s progressive motion. Small detached portions of the 
sun's body were also observed around the lunur limb imme- 
diately before the formation of the annulus, an appearance pro- 
bably owing to the rugged or uneven surface of the moon^s body. 

At this time the darkness which prevmled, was certainly not 
so great as was expected. Veiius alone was distinctly visible, Ju- 
piter could with. great difficulty be distinguished, and none of 
the fixed stars could be observed. It was interesting, however, 
to trace during the continuance of the eclipse, and while the 
darkness gradually increased, the various* characteristic changes 
which were produced. The peculiar dimness of the light ema- 
nating from the half-obscured sun, or when it alone exhibited 
a narrow ring, resembling the peculiar light afforded by the 
moon in tropical latitudes. The various rays of light as they 
penetrated through the foliage, gave faint and undecided sha- 
dows, while they presented the peculiar crescent form of the 
eclipse itself. These, however, were not the only points which ac- 
companied this unusual and beautiful phenomenon. Nature, 
both animate and inanimate, was equally influenced by the ap- 
proach and progress of the darkness ; — for as the penumbra gra- 
dually overspread the place of observation, the birds took up for 
a moment their evening song ; but speedily, as if alarmed by the 
unusual character of the twilight and its chilling coldness^ ceased 
their notes, and became silent and motionless. Vegietable crea- 
tion participated also in the general and universal change. The 
wild anemone, which shortly before was fully expanded, now 
yielded to Nature's laws and closed its leaves as on th<^* approach 
of night; whilst a night-flowering platit in. the greenhouse, in 
accordance with the laws of their peculiar constitution, op^ed 
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Its ball-formed flowers. But these phenbmenft eodtimied cnljr: 
for a moment. Tlie ecHpse completed, and the sim^s light and 
heat radiating once tnore on universal nature, every object seeiiK 
ed to participate in the cheering change. The flowers which, 
had closed, soon yielded to the reviving influenoe, and expand- 
ed their flowers and leaves ; while those whose natural time of 
bloom is only during darkness, closed lliem until the approach 
df tSie natural evening. The feathered tribes, as if neleased from 
some mysterious thraldom, were again immediately on the wing, 
and pursuing their wonted and bnsy ooeupations; the whole 
machtnery of nature, in short, which for a few minutes teemed to 
^top, or at least to be retarded in its movements, again nsumed 
its working, and was beheld in the po&sesdon of its wonted 
energies. 



Observations made wiA Leslies Pkoiameter durmg As Annular 
Ed^se. By Edward Sako, Emj. 

The predictions of great darkness which were current before 
the eclipse. were not at all warranted by the computations; du^ 
ring the continuance of the ring, about one-eighth part of the 
sun^s disc was to be exposed, an extent quite sufiicient to afford 
light equal to the ordinary illumination about sunset. A bright 
sun at noon of a summer day gives an indication of about 150^ 
of LesFie^s photometer, and at three oVlock we might expect 
nearly as much ; the eighth part of that is 17° — eight or ten 
times the illumination of a welUighted room. If the sky had 
been covered with thick clouds, the light, during the greatest 
obscuration, might ha,ve been reduced to a single degree, which 
stilU however, would have been sufficient to allow of reading a 
«mall print. 

The observations made on the roof of the New Buildings, 
North Bridge, fully bore out these expectations. There the in- 
dications of an excellent photometer were noted every five mi- 
nuteis. Just before the eclipse began the light was 141^ ; at 
the time of the greatest obscuration it feJl to l^i® ; just before 
the eclipse terminated some thin clouds disturbed the observa- 
tions ; just before they appeared the photometer shewed IIT*; 
after that it sunk to 86% and rose six minutes after the eclipse 
terminated to 120 J®. - 
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From this table it will be seen, that so soon as the sun fae^gan to 
be concealed, the instrument indicated a perceptiUe diminution 
of light, and that its readings followed very dosely the prqgrefis 
of the eclipse. The tranaparefioy of the air, however, was sub^ 
ject to considerable fluctuations, the effects of which are peroep* 
tibie on the numbers. After the greatest obscuration the indi- 
cations rise, but not with a rapidify equal to that of thw de* 
scent, for this reason, that as the sun ^as getting lower, his rays 
had to traverse a greater thickness cf atmosf^ere. 

The diminution of heating power, as shewn by the photometer, 
was 1^^ of its scale, that is, 12^.9 of tte oentigrade thermfNWke- 
ter, or 85i of die common Fahrenheit thermometer. 

Insfy^^wHonsJbr Making cmd Regiskring M^orohgkai Oiser* 
Vidians at tmriams StaHom in Southern 4f^ka and other 
Countries m the Sm& Seae^ as ^ko ^ Sea.* 

The great importance of possessing an exact and carefjiBj 
re^stered account of the variations of the barometer, thermb* 

* Braw^n up for circulation by the Meteorological Committee of the South 
African Xiteraiy and Hdlosophical Institution i we bdieve by Sir Jfllvill 
Hersohet The <' InstfuctiaDs** me printed in JHo. 1. of Second Series of 
tin South Afxkm Quarterly Journal, seat to .us by our. friend Di;Adamson 

of the Csgie. ' Digitized by VjOOQ IC 



136 InHrueihns^ Miiiicmg and ^giaiering 

meter, and other meteordog^l imtrutnents, and of the winds 
and weather tbrou^out that extensive region of the Southern 
Hemisphere, which is either included within the boundaries of 
this colony, or readily accessible from it, has determined the 

, South African Literary and Philosophical Institution to request 
the assistance of its correspondents, and of all who may have 
leisure and inclination for observations of the kind, ^towards the 
i gradual accumulation of a continued and extensive series of me- 
teorological Journals, and towards carrying into effect a concert* ' 

, ed plan of contemporaneous observations, on stated days, from 
which It is conceived that much advantage will be derived. The 
institution therefore solicits the attention of its correspondents, 

. and of the lovers of knowledge generally, to this object ; and 
earnestly requests their co-operation in making, arranging, and 
forwarding to its secretary, resident in Cape Town, observations 
of the nature ; and, so far as practicable, according to the plan 
of those hereafter detailed. Such observations alone can furnish 
the materials necessary for an accurate and scientific inquiry 
into the laws o{ climcUej regarded as an object of local interest, 
and are the only data through which (taken in conjunction with 
the known laws of physics), the more general relations of meteo.. 
rology can be successfully investigated. 

It can scarcely be necessary to insist on the practical import^ 
ance of this science to the agriculturist j to the navigator, and in* 
deed in every branch of human affairs, or to dilate on the bene- 
fits which must accrue to mankind in general, from any success- 
ful attempts to subject to reasonable and well-grounded predic- 

. tion the irregular and seemingly capricious course of the seasons 

J iind the winds; or on the advantages, purely scientific, which 
must arise .from a systematic development of laws exemplified 
on the great scale in the periodical changes of the atmosphere, 
depending, as they do, on the agency of all the most influential 
/elements, and embracing in their scope every branch of physical 
science. It is more to the present purpose to observe that, from 
what hasalready been done in this department of human know- 
.J^dge, there is every reason to hope that no very distant period 
may put us in possesi^on of the key to many of the most intri- 
cate meteorol(^ical phenomena, and eimble us, though not to 
pedict with certainty the state of the weather at any given time 
und phice, yet at least to form something like a probable conjee- 
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ture as to what will be the general bourse of the next ensuing 
fleaaoB-^perfaaps to prepare us beforehand for violent and long- 
ccmtiaued gales of wind, great droughts, or extraordinarily wet 
seasons, &c. in the same manner that our knowledge of the na- 
ture and laws of the tides, although confessedly imperfect, and, 
in a great measure, empirical, yet enables us to announce, be- 
forehand, unusually high or low tides. No doubt such predic- 
tions of the weather, although only of a probable nature, would 
be highly valuable and useful, and would materially influence 
the practice of men in all operations thereon depending. In il« 
lustration of this, we need only refer to the value set by many 
farmers and others oix weather-tables, founded on no sound prin- 
ciples, and ratified at best, if at all, only by a very partial and 
limited experience ; or, to choose a better instance, we may cite * 
the importance which is now attadied by every seaman to the 
indications of the barometer, and the numerous cases with which 
nautical records abound, of great mischief, or even shipwreck, 
avoided by timely attention to its warnings. 

Meteorology, however, is one of the most complicated of all 
the physical sciences, and that in which it is necessary to spread 
our observations over the greatest extent of territory, and the 
greatest variety of local and geographical position. It is only 
by accumulating data from the most distant quarters, and by 
comparing the affections of the atmosphere at the same instant 
at different points, and at the same point at different moments, 
that it is possible to arrive at distinct and useful conclusions. 
Hence arises the necessity of procuring regular series of obser- 
vations made on a uniform system, and comparable with theih- 
selves and with each other, by observers at different stations, and 
of multiplying the points of observation as much as possible over 
the interior surface of continents — ^along sea-coasts— in islands 
•—and in the open ocean. . . 

The geographical position of this colony renders it perhaps 
the most interesting and important situation on the surface of 
the globe for observations of this nature : first, whether we re- 
gard it either as an advantageous station for observing' the cottx- 
mencing action of the great counter-current of the trade-winds, 
where it first strikes the earth's surface, and, combined with the 
action of the heated surface of the African Promontory, gives 
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riie to that remarkable alt^ation of south-east afid ndtth^weislf * 
winds, which forms so distinguishing a fbaturfe of our cfima^te — ' 
or consider it, secondly, as the farthest extremity of one ai the' 
two great lobea of land which form the terrestriid part of onr ' 
^obe, and as such, constituting at once a barrier to the currents ' 
and tides of two great oceans, and a limit to their cliibate&--br, 
lastly, as a great nautical station, and one not devoid of diffi. 
culty and danger, in which every consideration of practical inte- 
rest combines to stimulate the curiosity of the theorist, and give 
importance to the results of his inquiries. 

As these pages may fall into the hands of many who have 
been little in the haUt of observing systematically, or who maiy 
not be in possesion of instruments of the nicest construction, at- 
tention to the following instructions is recommended as the means 
of rendering their observations moet available for useful purpose, ' 
and comparable with each other, and, with those intended to be 
refered to as standards. ' 

h The contiauity of obMrvatkMw ought >> be interrupted as litUe as po9« 
sible hy changes in the adjustments of instrumenta— in their places — expo- 
sure—mode of fixing— or of reading o£r and registering them. Whenever 
any alteration in these or any other particulars takes phice, especially such as 
are likely to affect the zero points, or oUierwtse to influence the mean re- 
sults, it should be noticed in the register. 

2. So &r as possible, r^^ters should be oon^lete— but if by unavoidabie 
circumstances of absence^ or from other causes, blanks occur^ no attempt to 
fill them up by general recollection, or by the apparent course of the numbers 
before and after, should ever be«made. 

8. The observations should, if possible^ all be made hy one pezscm-^^httt as 
this may often be impraatiaable^ the pdndpal observer should take care to 
instruct one or more of his family how to do it, and should satisfy himself by 
many trials that they observe alike. 

4. The entries in the register should be made at the time of observation, 
^ jid the numbers entered should be those actually read off on the respective 
scales of eadi instrument, on no account applying to them previous to entry 
anif sort qf corrwHon, <u for inttawse for zero, for temperature^ capiUlaHtg^ ^c. 
All these and the like corrections, being matter of calculation and reasoning 
from other observations, are to be reserred till the final discussion of the se- 
ries, and fi»r separate determination and statement* 

a. If copies be taken of the registers, they should be carefiilly compared 
with the originals by two persons, one reading aloud from the original and 
* Ws regard this as of the bighett importance. ^ t 
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tbe <itber attending to the copy, and then exoheoging fut»r * pmeeM elire^* 
advwble wherever great masses of figures are zeq^iired to be €i»metlf 



6. A copy so verified, or the origlaal, (the Utter being preferred) should be 
transmitted reguhu^ly) if possible momA^ firom plsoes within the limits of the 
cfidony) to the Seoetary of the South Afiioan literary and Phikeophical 
Society, at Ciqie Town, which institution on its part will take care that such, 
documents shall not merely be treasured as a dead letter in its archives, but 
shall be rendered available towards the improvement of Meteorological know* 
ledge, to the full extent of their actual scientific value. 
. 7« The register of every instrument should be kept in parte of its own 
scale, as read off, no reduction of Foreign measures or degrees to JBpjtish be- 
ing midff but it should of course be stated uihai scale is used in each instru- 
ment. 

li. Cfihg Timet af Obtennakn and Mtegitirp, 

Meteorolc^ical observations should be made and registered daily, at stated 
aid ]«gnlsr hewn. In fixing on these, some sacrifiDe of system must of Be* 
GBBsitf he made to the convenience and habits of the observer. The beat 
hours in a scientific point of view would be those of Sun-rise, Noon, Sun^eet, 
and Midnight, and these are the hours for which the r^iisters are kept at the 
lEtoyal Observatory. But these are not the hours adapted to geneial habits, 
aad since the midnight observation is Ukely to be pretty generally ne^ected 
elsewhere than in an Aatrunomical Observatory, the following hours, for a 
division of the day into three parts, are proposed for what may be deemed the 
Morning, Afternoon, aad Evening observations, viz. 

Morning, . . • 8 ▲. k. 
Afternoon, • 2 p. x. 

Evening, • • 8 p. x. 

H however, the habits or engagements of any one should not allow him to 
oonfinn to theee hours, rather tlum not observe he may select his own, spe« 
cifyittg only what they are at the head of eveiy page of his register, and ad- 
hering steadily to them in practice, only observing to make the extreme ob^ 
servations of each day equidistant firom the middle one. 

At the same time it will be bwne la mind, that in what concerns the great 
Meteorological queations on which the most interesting features of the sub- 
ject depend, the night is quite as important as the day, and has hitherto been 
fiff too much neglected. To any one, tfaev^re, who ntay &el di^NMsd to en* 
ter more zealously into the sulrject, and will not consider some personal in- 
convenience ill undergone for tiie sake of afibrding data of a peculiarly valu» . 
able description, this Committee would most earnestly recommend the adop- 
tisii) in preference to all others of the quaternary division of the 24 hours, 
as fi)llowed at the Royal Observatory above alluded to. And they leave it 
to the consideration of the Council, whether the keeping and transmission of 
x^lgiaters on this principle might not advantageously be distinguirfied by eome 
honorary reward, as that of a Medal for instance, should the funds of the In-, 
stitutionadmitofit 

ITith a view, however, to the better determining the laws of the diurnal 
changes taking place in the atmosphere, and to the obtaining a knowledge of 
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the correspondence of its niovements and affections over great re^^ons of the 
earth*s eurfiice, or even over the whole globe, the Committee have resolved 
to recommend, that four days in each year should henceforward be especially 
set apart by Meteorologists in every part of the world, and devoted to a most 
scrupulous and accurate registry of the state of the Barometer and Thermo, 
meter; the direction and force of the Wind; the quantity, character, and 
distribution of Clouds; and every other particular of weather, throughout 
the whole twenty-four hours of those days, and the adjoining six hours of the 
days preceding and following.* The days they have been induced to fix on 
and recommend for these observations are, the 21st of March, the 2l8t June, 
the 21st September, and the 21st December, being those or immediately ad- 
joining to those of the Equinoxes and Solstices, in which the Solar influence 
is either stationary, or in a state of most rapid variation. Bui should any one 
of those 2Ut days fall on Sunday, then it will be understood thai the observations are 
to be deferred till the next day^ the 22d. The observation at each station should 
commence at 6 o*clock a. m. of the appointed days, and terminate at 6 o'clock 
p. M. of the days following, according to the usual reckoning of time at the 
place. During this interval, the Barometer and Thermometer should he 
read off, and registered hourly, and the precise hour and minute of each read- 
ing should be especially noted. 

For obvious reasons, however, the commencement of every hour should, if 
practicable, be chosen, and every such series of observations should be accom- 
panied by a notice of the means used to obtain .the time, and, when practicable, 
by some observation of an astronomical nature, by which the time can be in- 
dependently ascertained within a minute or twcf As there is scarcely any 
class of observations by which meteorology can be more extensively and es- 
sentially promoted, it is hoped that not only at every station of importance 
in this colony but over the whole world, and on board ships in every part of 
the ocean, individuals will be found to co-operate in this inquiry. Every 
communication of such observations addressed by channels as secure and as 
little expensive as possible to the Secretary of this Institution, will be consi- 
dered as highly valuable. 

ill. Of Meteoroloyical Instruments, and first of ihe Barometer and its 
attached Thermometer. 
The Barometer is the most important of all Meteorological instruments. Its 
office is to measure the actual pressure of the atmosphere on a given hori- 
zontal surface at the time and place of observation. Its fluctuations are ob- 
served to have considerable rektion to changes in the weather, and especially 
of the wind. Hence its use as a weather-glass. 

* Hub i« necessary by reason of the want of eoiacidence of the day m different 
parU of the globe, arising from difference of longitude. In order to obtain a complete 
correspondence of observation for tirenty-four successive hoars over the whole globe, 
it must be taken into accoant that opposite longitudes differ twelve hours in their 
reckoning of time. By tlie arrangement in the text tlie whole of the astronomical day 
(from noon to noon) is embiaced in each series, and no observer is required to watch 
two nights in succession. -•.*,.. j 

t ^or example, the first appearances and last disappearances of the Son^ upper and 
lower border, above an* below this sea-horison, if at sea or on the coast,-.^ on land 
the esMt lengikor the shadow of a, Vertt(al object of determinate length on an horison- 
tal level, at a precise moment of dmfe, (not too near noon), &c. 
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A Barometer should be examined, before setting it up, for air-bubbles ia 
the tube, and for the existence of air above the mercury In the upper part of 
the tube. This is done by gently inclining the instrument either way from 
the horizontal position a little up and down; when air-bubbles, if large, will 
be seen to run to and fro, and must be evacuated by inverting the instrument 
and by gentle blows on it with the hand, driving them up into the cistern. 
If this cannot be done, the instrument is useless. If air exists to an objec- 
tionable amount above the quicksilver, it will not tap sharp against the upper 
end of the tube when the barometer is quickly inclined from a vertical 
position, so as to make the mercury rise above its level, nearly to the top, 
and then gently jerked lengthways and backwards. If the blow is puffy and 
dead, or is not beard at all, the amount of air must be considerable, and mliy 
be expelled by inversion. 

In fixing the barometer, choose a good light near a window, but not exposed 
to sunshine, in a retired apartment, little liable to sudden changes of temper- 
ature or to drafts of wind. Adjust the tube to a vertical position by a plumb- 
line, and fix it so as never to shift from that position. Before reading off, 
give a few taps on the instrument, enough to make the upper end of the col- 
umn of quicksilver shake visibly, as the mercury is apt to adhere to the glass 
and give erroneous readings. In reading, bring the index always opposite to 
one part. The coirect part to chojose is the summit of the convexity of the 
mercury, to which the index should be made a tangent, but if this be difficult 
to hit, either from the construction of the index or the want of a proper fall 
of light, the line of junction of the mercury and glass may be taken. In that 
case, the tapping should never be omitted. Whichever mode of reading is 
once adopted should be stated, and always adhered to. A piece of white pa- 
per placed behind the upper part of the tube will generally enable any one 
to read off by the convexity of the quicksilver. In placing the index, notice 
whether it appears to shift a little up and down as the eye is raised or de- 
pressed ; this is called Parallax, and is a source of uncertainty to be avoided 
by placing the eye in reading always on the eaact level of the top of the mer- 
curial column. 

Barometric observations require corrections of three kinds, and to render 
them available and comparable with others, it is necessary that their amount 
should be ascertained, and . distinctly stated. The first is called the Zero 
Correction. It includes several subordinate corrections arising from differ- 
ent sources, such as that originating in a faulty placing of the scale of inches^ 
that due to the capillary depression of the Mercury in the glass-tube, and the 
constant part (which at a fixed station is nearly the' whole) of the depression 
arising from the presence of air or vapour in the upper part of the tube. 

To determine the zero correction, the Barometer must be compared with 
a standard instrument, such as that at the Royal Observatory for instance^ 
or some other which has been compared with it, or with some stahdard of 
equal authority. Such comparison ought never to be omitted before for- 
warding the Barometer to its place of destination, nor should any opportu- 
nity be neglected of comparing it, when fixed in its place, with a good por- 
table Barometer. In making such comparisons, all that is necessary ia to re- 
cord the readings of both the instruments, after at least an hour!| quiet fX* 
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rposure, side by side, tkat they may hare the same temperature. If compared 
by two observers, each should read off his own Barometer in his usual maiw 
;ner,. andeaeh should take a mean of several readings, then each should Ferify 
the other's resulUk By this means the zero of one standard may be traiah 
ported over all the world, and that of all others- compared with it asoertaineii 

The amount of the zero correction is often very large, aa two or threep 
tenths of an inch, but its influence on the mean results of recorded observi^ 
lions, &lls wholly on the determination of the heights of the station of obsex^ 
Tation above the mean Jevel of the sea, and effects little^ if at all, anyconduf 
aions of a meteorological nature which may be deduced from them. Hence^ 
if proper care be talcen to preserve a Barometer, once set up, immoveable, a 
long and regular series of observation with it has a value independent of any 
knowledge of this element, and it is fortunate that this is the case, as the 
zero corvection is one extremely difficult to determine exactly a prkrk 

In transporting a compared Barometer to its place of destination, great care 
is necessary. It should always be carried upright, or considerably inclined, 
and inverted, and over all rough roads should be carried in the hand, to break 
the shocks to which it would otherwise be exposed. If strapped horizontally 
under the roof of a colonial waggon, or tied upright against the wood-work, 
with its head resting on the floor, there is not a chance of its escaping de? 
struction. Strapped obliquely across the shoulder of a horseman, however, 
it travels securely and well, and with common care in this mode of transport, 
its zero runs no risk of change* 

The next correction, and the most important of all, is that due to thetem^ 
perature of the Mercury in the Barometer tube at the time of observation. 
To obtain this, every Barometer requires to have attached to, or fixed very 
near it, a Thermometer, called the attached Thermometer, which must be 
read and registered at each observation of the Barometer. It ia preferable 
in practice to read off this Thermometer ^r«^ to avoid the error arising from 
breathing on, or standing long near it^ while reading the Barometer itself. 
The zero of this Thermometer should be ascertained by comparison with a 
standard at the temperature of about 60^ Fahr. 

The third correction applicable to barometric observations arises from 
change of level of the mercurial surface in the cistern, owing to the transfer 
of a portion of its contents, to or from the tube. In Barometers with small 
dstems, and where the lower level cannot be adjusted at each observation^ 
its amount may be large, and its effect being always to make the apparent 
fluctuation less than the real, in a fiaed proportion, it ought, if possible, to be 
ascertained. The data necessary to be known are— first, the internal and 
external diameters of the tube— secondly, that of the cistern containing the 
mercury, at the surface, where the tube plunges into it These particulars, 
as they must be known to the maker, ought to be inquired of him, and indeed 
ought to be engraved conspicuously on some part of the instrument. 

Although all these corrections are necessary for the strict rwtucHon of re- 
gistered observations, they ought not to be applied to individual obaervationa 
previous to registry. It is sufficient to know them. Their effect is in ail 
cases easily and safely applicable to mean results, and to theconduaionathere^ 
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iwna 4edi)£ed, and a world of trouUffsome and ofttn miftoken calcuktioiis 
naj he saved by io applying tbem. 

CffA$ EaiBmai Thermomeier..^The Erternai Thonaometeir aiiould liaTe.a 
jseale on wMdi whole d^ees are read ofi^ and dmdoBs large enough to «d- 
ynU of estimaUng tenths, or at least quarters of d^prees, by the eye. it should 
he compared with a standard, and the difference stated, at one or more tem- 
peratures (the wider asunder the better) within the range of the dimate in 
which it is to be used. In fixing it, choose a perfectly shaded but otherwiae 
free exposure, and one where no r^/leeUd sunbeams from water, buildii^, 
jocks, or dry soil, can reach it : and easily accessible for reading. There fix 
it firmly and upright* In reading it, avoid touching, breathing on, or in any 
way warming it, by near approach of the parson. The quicker the reading 
}» done the better* « 

Although read off at stated times, notice should be taken of all sudden and 
nmarkable chan|^ of temperature, as indicated by the external thermome- 
ter, whenever they occur. In the neighbourhood of the Cape, and in many 
other parts of the continent, hot winds frequently set in with great sudden.. 
Bess, often in the night, and singular alternations of hot and cold temperatuie 
occur, disturbing the regular laws of the diurnal fluctuation, and connected, 
doubtless, with many interesting meteorological phenomena peculiar to the 
climate of South Africa. 

Of (he Mtunmym and Minimum, or Self-r^fUUring Th9rttmtieUr*^T\^ 
should be placed horizontally in some place out of doors, shaded from direct 
ndiation and rain, and otherwise freely exposed to air, and so fastened as to 
allow of one end being detached from the fastening and lifted up, so as to let 
the indexes within the boxes slide down to the ends of the fluid columns, a 
more convenient mode, when the steel index is free enough to aUow it, than 
the use of a magnet. 

Both the thermometers should be read off aa early us possible evexy mom- 
\ng/^d, the indexes re-adjuated. But as double maxima frequently, and oo- 
casionally double minima occur, in consequence of sudden changes of tempe- 
rature^ it is recommended occasionally to inspect both of them, with a view 
to ascertain whether the motion of either the mercury or spirit has been re- 
versed in an unusual manner, and such double maxima or minima, when re^ 
markable, should be reeerded aa ^^ supenuuneraiy," with their dates and lead- 
ing fealuies.* 

' The Self-registering Thermometer is extremely apt to get out of order, l^y 
the indexes becoming entangled in the column of fluid. In travelling they 
should not for a moment be carried with the mercury bulb downwards ; if 
- this should happen, they are nm to arrive in a state unfit for use» To cor- 
rect them is tedious, and always faasards fracture^ With great cave* how- 
ever, it may be done, as fellows :•* 

1#/, The Spirit Thermometer. By many j^ks, tfxte the index down to 

* The spirit thermometer is apt to undergo a gradual change of zero by the ttvadit 
(by difltfflatHm) of part ef its spirit to the upper end of the «Gd>e. It ehotdd, therelbre, 
often be eos^wred ivith the oereorial one, and ihe difiertDce of i««lhigs o^lisil «|,ii 
Mro. In this oaiy, case is the appUcstion of a sero k^ore^ negisteaog peiminihle, a|i|l 
indeed essential. 
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the junction of the bulb and tube ; tfa?n, by cautiouslj heknng and cooling 
alternatelj the bulb, the tube, or the air vessel at the top, as the case may 
require, the disunited parts of the spirit maj be disHUed from place to place, 
till the •'Whole is collected in one column in union with the spirit in the bulb» 

2d^ The Mercurial Thermometer. When the steel index gees immeiMl 
in the mercury, it cannot be moved by a magnet, and lets the mercury pass 
by its side. First cool the bulb (by evaporation of ether, if necessary) till 
the miercuiy is either fairly drawn down below the index, or a separation 
takes plfice in the column, leaving the index with mercury above it. £ndea« 
▼our then, by tapping, warming the tube, or by the magnet, to loosen the in* 
dex ever so little, then apply heat to the bulb, and drive up the index with 
its supetabundant mercury quite into the air-vessel. This requires many 
trials and much patience. When there, hold the instrument bulb downwards, 
and suspend the index by a magnet at the top, allowing any globule of mer- 
cury to drop into the origin of the tube below ; then heat the bulb cautiously 
over a very small clear flame of an oil lamp, till the mercury rises to the very 
top of the tube, and fairly unites with the globule there awaiting it. Let the 
Inilb cool, and the mercury will sink in one united column ; if not^ heat it 
again. When this is accomplished, the index may be set loose, by withdraw. 
ing the magnet, and restored to its proper position in the tube. 

A self-registering thermometer may be advantageously left (properly se- 
cured) fbr a whole year, or parts of a year, on elevated summits or other re- 
markable points, to ascertain their maxima and minima of temperature du- 
ring absence. In such cases, take care to defend them from discovery, or 
accid?nt from wild animals, birds, snakes, &c. In taking it up for reading 
ofP, observe not to derange the indexes, and do not leave it without seeing 
that the Indexes are in contact, and the temperature that of the air at the 
moment. 

Of TbermometerB huried in ^ Earth* — ^Thermometers buried at difibrent 
depths, for the purpose of examining the monthly changes of tempenti|g« of 
tlie soil, should have their balls and lower part of the scale well wrapped up 
in woollen cloth or pounded charcoal, and should be placed in strong earthen 
Tessels, which may be entirely withdrawn from the ground so as to allow of 
inspecting and reading off the scale, without exposing the balls to any possi- 
hility of cllfinging their temperatures while under examination. The vessels 
should be fitted with covers, to de^nd the scale from injury in burying and 
digging up. 

A pipe of earthenware (composed of separate pieces)^ or one of wood, may 
be sunk ten or fifteen feet below the surface, into dry earth, and a thermo- 
meter, defended as above, lowered by a chain. The nipe being then ot)- 
8tructe4 at every two feet by some stuffing readily hooked up, the thermo- 
meter may be easily examined, and a register of its indications kept with 
very little trouble. In like manner, the temperature of weUs may be reigis« 
tered. - . 

O/ihf Temperature ^ih» Sea,^The surface temperature of the water at sea 
ahoAld be registered, as a matter of course, with the same regukrlty and at 
the same fiours as the barometer and thermometer. It is more conveqiently 
(and with quite accuracy enough for the purpose) obtained by taking up a 
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buoketfbU of the wat^ and stirring' round the thermometer in it. When- 
ever' a change to the extent of 2° Fahr. appears to have taken place since the 
last observation, a fresh bucketful! should be taken up and the observation 
repeated. It should also be noticed whether rain has fidleh since the Ust ob- 
servation. A sudden depression of 3° or 4* indicates the near approach of 
land. In a vojage from England, lately made bj a member of this commit" 
tee, the temperature of the sur&ce water fell at once 9* Fahr. on approaching 
within a few miles of the entrance of Table Baj. 

The. temperature of the sea at considerable depths can hardly be regarded 
as a stdyect of ordinary meteorological inquiry and regular r^stry, though 
undoubtedly one of much physical interest, for which reason it is not consi- 
dered necessary to dwell further on it. 

Of the Hygrometer^ ,^e* — In the absence of I>aniell*s Hygrometer^ or of 
ether to cool it, the degree of dryness of the air may be ascertained by ob- 
serving the temperatures marked by two thermometers suspended freely side 
by side (but not in contact) in the shade, and completely defended from . all 
radiation te or from the <4y,the one having its bulb and stem naked, the other 
with the bulb and lower part of the stem wrapped in linen or cotton, and 
thoroughly wetted with pure spring or rain water. The temperatures indi- 
cated by both should be noted when the wetted thermometer refuses to sink 
lower, and the conclusions left for subsequent calculations. The naked ther- 
mometer may be the '^External Thermometer** itseli^ in which case a coated 
thermometer may be kept always suspended near it, completely screened 
as above mentioned, and wetted some minutes previous to the regular daily 
readings. 

If a hair hygrometer be used, its points of absolute moisture and dryness 
should be frequently ascertained, as they are apt to change. The former may 
be found by keeping it some time in a close covered jar lined with wet blot- 
ting paper, and having water in it, and noting the point of moisture beyond 
which it refuses to go. The latter, by keeping it in the same manner in ajar 
perfectly air-tight, over fresh burnt quicklime, till it refuses to indicate a 
higher degree of dryness. 

The best measure oithevM/mentary evaporating power oiVcteBSi^ seems to be the 
depression of the wetted thermometer below the dry one. But the aottuA eha. 
poraOon from a given surface, is quite another thing, and a question may very 
reasonably be raised, bow far any useful approximation to a knowledge of the 
total evaporation from an extensive and diversified sur&ce, unequally moi^t- 
ened, and variously exposed to the sun, defended by clouds, or refreshed by 
dews, con be obtained by any sm^ or local experiments. ; 

The Eun-gauge is an instrument of such extremely easy construction 
that any person who lives near a tin-man can procure one. In a climate so 
arid as that of Africa, however, it must be remembered that it will often n^d 
examination and cleansing, owing to long intervals of disuse in which insects 
and dust may lodge. It will often hapti«n, too^ that the slight ndn of one 
day, if left unregistered, will be entirely lost by evapomtlon in the nexl^*^ 
nay, that slif^t and transient sbowei:^ may, never enter.it, being evaporated 
from it as they &1L The effect of copious dew, too, must be separated from 
that of rain, so that the mere registry of the <;<mtents of the gauge is not of 
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itself a suffidenthidicationwlielii^ndii has fallcil in tJseniglKtjotBQt il^w- 
erer, there are usually good reaaona for decision on this point fh>m oth«r ia* 
dications. Attention to the amount of dew is v&ey necessary* not only be* 
cause the meteorological questions inrolved are of a high degree of interest 
generally, but because in arid climates the dews are of almost as much im« 
portance to the maintenance of vegetation as the rain. 

Ill stating the quantity of rain daily received in the gauge, the height of 
the receiver above the soil should be mentioned, experience having shown 
that the quantities of rain which actually fall on a given area on the ground, 
and at a very moderate height above it, often differ materially. In some 
localities and circumstances, the rain-drops receive accession fi:om the aii* aa 
they descend, in others they undergo partial evaporation. The former is ge» 
neraily the case in cool moist climates-^the latter mlty be expected in this 
country. 

Cfthe Wind — The points most important to remark respecting the wind^. 
are, 

I^^, Its average intensity and general direction during the several portions 
of the day devoted to observation and r^stry. 

2dly, The hours of the day or night when it commences to blow from a 
calm, or subsides into one from a breeze. 
• 9dfy^ The hours at which any remarkable changes of its direction take place.. 

4A/jf, The course which it takes in veering, and the quarter in which it 
ultimately settles. 

(MA/jf, The usual course of periodidai winds, or such as temarkably prevail 
during certain seasons, with the law of their diurnal progress both as to di- 
rection and intensity— at what hours and by what degrees they commence, 
attain their maximum, and subside, and throngh what points of the compass 
they run in so doing. 

6Alpy The existence of Crossing Currents at different heights in the atmo- 
sphere, as indicated by the course of the clouds in different strata. In obssrv- 
ing these, it is advisable to fix the eye by some immoveable object, as some 
point uf a tree er building, the sun, or the moon, other nrise mistakes are apt 
to arise. 

yo/y, The times of setting-in of remarkably hot or cold winds,-*the quar- 
ters from which they come, and their courses, as connected with the progres- 
sive changes in their temperature. 

Sthlffy The connexion of rainy, cloudy, or fiur weather, with the quarter 
from which the wind blows or has blown, for some time previous. 

9ihlp^ The usual character of the winds as to moisture on dryness^ not as 
deduced from mere opinion or vague estimation, but from actual observation 
of the hygrometric state of the atmosphere during their prevalence^ 

Among these particulars it will be seen that some are of a nature Susoe|>lir 
ble of daily observation and registry, while others call for an exercise of the 
combining and inductive fhculty on the observer's port, and canm»ft be made 
out othi^rwise than by continued attention and habitual notice o^ phtnomenii 
#ith ft Yiew to the investigalaon of their laws; The general inqiressiott kft 
upon the mind as to any of the points of this kind above enumerated, by tht 
occurrences of the past mont^, will t^refisre bo more properly stated, in tfafe 
way of summary remarks at the end of the Monthly Registers, than as en- 
trfes under particular days. 
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qflMS9mt9 ^lle*5Xy.^In describing the state of the iky as to clouds, Ac. 
the observer will bear in mind thai it is only in that region of the skjr which 
is Terticallj above him that the true forms and outlines of the clouds are 
exhibited, and the area they coyer, as well as the intervals between them dis* 
tinctly seen. As they approach the horizon in any direction, their exlent is 
foreshortened by perspective, their apparent magnitude diminished by dis- 
tance, and their intervals covered in and hidden by their mutual interposition. 
Iii ^timating therefore the quantity of clouds in the sky, regard must be had 
to tliis, and our judgment should rather be formed on a view of the r^ito 
wlaeiiting iSnm the zeaiih every way half way down to the horicoH, that 
iNiBi tiie aspect of the iwavens behiw that linuL It would be better to no- 
tice both, and state, separately, the proportions in which each are coveredr 
and the quarter of the horia6n towards whioh the ohief masses is lh»h)lier 
tcgtottlie. 

The geneaal aspect of Clouds, as classed under the heads Cumulus, Cirrus, 
Stratus, &C. should be noticed, and especially the height of this infierior iwt* 
fiM!e» or the level of the vaptMrpianef should be estimated. In a mountain- 
ous region this is easy, so Im^ as the vapour plane is below or not ht abore 
the summits of the bills, and in such regions the formation and dissipation 
ef cleud in the neighbourhood of the mountain summits, under the influoice 
of certain winds, form a sulgect of study of a higlily curious and interesting 
nature. 

The formation of Clouds at night} during calm weather, under the influenee 
of a gradually desoending temperature, is aiftother point worthy of attention. 
It irequently happens^ that, without any poroeptlbie wind, the sky wiU sud- 
denly become hazy in some one point, and the base condensing uid spraading* 
in all directions, without a wind, the whole heaven will become overdast ill 
a i«xnackably short time. The same thing will oometimes occur aelu*ly at 
the same hour for many nights in sueoessieki. Such pbenemenii sfaonld be 
noted whenever they occur. 

T^t (tr even three strata <^ clouds are very common in this distflA ef 
4kiuth Africa. The lowest fi^quentiy resting immediately on the land and 
sea. The height and thickness of these stratlu their connexion with cross or 
eppeshe euteents of wind in the regions Where they subsist, and the kwr of 
tiMir formation in gradual intennixture, deserve to be studied with eare» and 
with reference to the hygrometic state of the air at the time and pkuoe* and 
Ibr several hours before and after. 

Qf thwnder and Lighiiwagy and of the Electrieal sUOe of the ^in— Connected 
with this part o^ the subject is the observation of shooting Stars and lumi- 
nous Meteors. Remarkable ones should be noticed, and the moment of their 
appearance, their direction, duration, length of path, and eonrse among ihe 
Stars, ascertained and noted, with the phenomena of their increase and decay 
of light, apparent size, separation into parts, trains left behind, &c. The ge- 
nerai direction (if any) which they observe on particular nights, is a point also 
tnb0 attended to. Such 4>te the finMvueney and brilUaaey of tiiese iplendid 
|ihenoiiteiia Iti the dear t\y of this colony, that llxere can be no dtrobt bf their 
aflfording an available method of ascertaining the differences of longitude of 
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the most distant stations, if duly observed by persons fumlslied with rntins 
of ascertaining the time. 

Thunder-storms of course will be noticed when they occur under the gene- 
ral head of the weather, but it is of consequence also to notice distant light- 
ning, not accompanied with thunder audible at the place of observation (by 
reason of its great distance), • especially if it takes place many days in suc- 
cession, and to note the quarter of the horizon where it appears, and the 
extent it embraces. In an actual thunder-storm, especial notice should be 
taken of the quantity of rain that falls, and of the fits or intermittances of 
its fall, as corresponding, or not, to great bursts of lightning, as also of 
the direction of the wind and the apparent progress of the storm with or 
against it. 

Observations of the Electrical state of the Air in serene weather are un- 
fortunately too much neglected. The apparatus they require is simple, and 
by no means costly, and may be constructed indeed by any one for himself 
with ease. 

If the Committee in this their first Report do not dilate on this and other 
of the less usually practised observations of Meteorology, it is because they 
wish for the present chiefly to call attention to the accumulation of re- 
gular and daily observations of a more definite and numerical character. With 
this view they have drawn up, and by the liberal aid of Government, have 
procured to be printed skeleton forms, of which a copy is annexed, for im- 
mediate distribution among such Correspondents of the Institution, and others, 
as may be willing to undertake their filling up. These comprise, it is true, 
only the registers of the Barometer and its attached Thermometer, with 
that of the external Thermometer, and a column of Remarks for Wind and 
Weather, as being the most essential and indispensable elements of Meteoro- 
logy ; but it is in the power of any one who pleases to supply additional infor- 
mation, and to those who have leisure, instruments, and inclination for the 
task, the Committee would particularly recommend the regular observation of 
the Wet Thermometer, those of the Self-registering Thermometer and Weekly 
or Monthly Observations of Thermometers buried at different and progressive 
depths beneath the surface of the soil. 

' The printed forms provide for the arithmetical convenience of casting:up 
the means for each month. In doing so, it is requested that care will be taken 
to verify the results by repetition, and (that usual sources of error may not 
escape notice) they recommend in every instance, before adding up the 
columns, to look down each to see that no obvious error of entry (as of an 
inch in the barometer, a very common error, or what is more difficult of de- 
tection, an error in the first decimal place) shall remain to vitiate the mean 
result. It is perhaps unnecessary to do more than mention the precaution of 
counting the days in each column on which observations occur, so as to admit 
of no mistake in the dimsor, and to use throughout the decimal arithmetic in 
calculating the mean results. Care and exactness in these points will in 

* Thunder can scarcely ever be heard more than 20 or 30 milea . from . the flash 
which produces it. Lightaing, oa the other hand, may be seen (or at least its re- 
. flexion on the clouds, forming what is called sheet lightning) at the distance of 1 50 or 
200 miles. 
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most cases add greatly to the value of the communications, as it will be quite 
impracticable for the Committee, should observations flow in in masses, unre 
duced or erroneously reduced, to undertake the overwhelming task of recom- 
puting theni. 

Although not, strictly speaking, a branch of meteorology, yet as the col- 
lection of observations of the Tides has been made a part of the duties of your 
Committee, they propose the following stations as potnts where it would be 
especially desirable to obUin regular observations of the time and height of 
high and low water, according to the rules and on the plain proposed by 
Mr Wheweli, in his late researches on this subject, and they earnestly invite 
communications on this head from any residents at those ports who may have 
leisure and take interest enough in the important questions connected with 
the subject. 

Cape Town, Ascension, 

Simon's Bay, Mauritius, 

Port Eiizabeth, Tristan d'Acunha, . 

Knysna, Madagascar, 

Saldanha Bay, Mozambique. 

In Cape Town and Simon's Bay, they have the pleasure to report, that a 
series of observations under the superintendence of Captain Bance and Mr 
Levien have already been undertaken at the instance of the Astronomer-Eoyal, 
and are now in active progress. 



On a Method of Drilling, Turning, and Working Glass, by 
means of Turpentine, By Mr John Adie.* 

68 Pkivce*s Street, Eoiitburoh, 
Dear Sir, 8<* February 1886. 

Agheeably to your request, I shall here state the method 
of drilling or turning glass, which I. had the honour of com- 
municating to the Society of Arts last Session. 

It consists simply in using oil of turpentine with the com- 
mon drill, file, or turning tool ; and if care be taken that the 
cutting edge is never dry, it will not soon blunt, and the glass 
will be worked with great expedition. 

I learned this curious fact when in London last spring, and 
that it was by accident discovered by a Frenchman. I am, 
dear Sir, yours, &c. (Signed) John Adie. 

To the Secretary of the 
Society of Arts for Scothmd. 

• Read before the Society of Arts for Scotland, 11th March 1835. 
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Cteneral Table of Meteorological Observations 


at tort Vancouver, from 


- 


Genenl Annusl 1 

MCSIM. [ 


June. 


July. 


August 


September. 


October. 


Barometer, 
English inches, 
reduced to 32** 
F. 


9A.if. 30.043 
Noon, 30.035 
3 P.M. 29.986 
9 P. M. 30.041 

Max. 30.624 
Min. . 28.994 
Range, 1.630 


30.035 
29.999 
29.953 
30.006 

30.887 

29.665 

0.672 


30.070 
30.020 
29.990 
30.008 

30.216 

. 29.798 

0.417 


30.005 
29.953 
29.899 
29.967 

80.301 

29.689 

0.612 


30.049 
30.024 
29.968 
30.011 

30.320 

29.623 

0.697 


30.026 
30.013 
29.956 
80.014 

30.431 

2&994 

1.437 


Thermometer 
of Fahrenheit 
corrected for 
iiid. error by 
standard of 
Royal Soc. L. 


7-8 A. M. 45°.8 
Noon, 58.4 
3 p.m. ^.1 
Sunset, .54.8 

Max. 92 
Mm. -18 
Range, .74 


56^8 

72.1 

. 74.0 

92 
48 
44 


59«.6 
76.8 
80.6 
72.8 

92 
54 

38 


56».6 
73.6 
75.4 
68.9 

86 
49 
37 


53°.9 
69.6 
70.2 
63.5 

86 
46 
40 


46».2 
67.4 
68.9 
65.3 

73 
36 
37 


Daily Range of 
Thermometer, 


Max. 33- 
Min. 2 
Mean, 145 


82» 

8 

17.6 


31' 

9 

21.4 


27- 

7 

19.4 


32* 

2 
17.1 


83« 

6 

15.9 


D^s of Rain, 
on which any 
Rain fell. 


167 


4, 5, 6, 7, 
9,110,11, 
12,20=9 


^t^ 


14,16,17, 
2?«4 


14,16,17, 
^8,27^28, 


1, 4th — 
15,24,^tii 


Depth of Rain 
ia English in. 


63.646 


0.880 


0.118 


0.407 


2.040 


7.640 


Days on which 
any Snowfell^ 


1 

















Depth of Snow 
in Engl, feet. 


0.08 

















Prevailing 
Winds, 

' No. of Obser. 
▼ations. 


NR 14 SW. 178 
E. 101 W. 31 
8E136 NW. 81 

Calm 159 Tot. 885 


13 
46 
2 3 
4 4 

16 88 


10 8 
1 34 

8 

1 21 

20 86 


3 17 
28 
9 
2 9 

14 94 


7 11 
4 17 
2 8 

10 18 

11 83 


a 13 
19 
5 2 

16 13 

20 88 


Days of Frost, 
Ther. observed 
below ^ F. 


34 

















Days of Hail, 


4 

















Days of Thun- 
der, • 


2 





0. 


l,20s2 








Evaporation of 
water in En- 
glish inches 
in 24 hours. 


Max. 0.90 
Min. 0.00 
Mean, 0.18 

No. Obs. 188 
TotaK . . 


0.70 
0.15 
0.29 

18 


0.90 
0.15 
0.48 

26 


0.50 
0.10 
0.28 

22 
8.60 


0.45 
0.04 
0.28 

23 
5.23 


6.29 
0.06 
0.14 

14 
2.77 


Dew.point at 
Noon, 

Diff. between ( 
dew-pt. and-j 
temp, of air, 1 

No.ofObs. . 


Max. 56 
Min. 23 
Mean, . 

Max. 24 
Min. 1 
Mean, . 

147 


No obs. 


No obs. 


NooU. 


No obs. 


56'» 
38 
47 

28 
6 

12 

29 



i>r. 3.^The depth of Rain is ascertained by weighing the water at end of every month, re- 
ceived into a close bottle, by a funnel of known diameter, and calculating from thence 
the depth in inches by Dalton's formula in his Meteorological Essays. 

Evaporation is measured by immersing a graduated stvle into a pewter basin five inches in 
diameter exposed freelv to the air. 
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June 1. 1834 to May 13. 1835. Communicated by Dr M. GAiBJ^NKn. 



Nomnber. 


December. 


January. 


Febraary. 


Maidi. 


AprJL 


May. 


29.972 
29.968 
29.945 
29.970 

30.263 

29.287 

0.976 


30.122 
30.122 
80.057 
30.123 

30.611 

29.241 

1.370 


29.874 
29.859 
29.850 
29.871 

30.454 

29.465 

0.989 


30.125 
30.118 
30.077 
30.108 

30.521 

29.555 

0.966 


30.135 
30.149 
30.124 
30.168 

30.624 

29.498 

1.126 


30.167 15 Obs. 
30.193 18 obs. 
30.095 15 obs. 
30.218 5 obs. 

30.476 

29.806 

0.670 


29.996 12 obs. 
30.000 10 obs. 
29.909 8 obs. 

30.336 

29.596 
0.740 


41«.9 
50.9 
49.2 
48.9 

61 
31 
30 


33^8 
41.0 
40.9 
37.8 

5 

18 

32 


38^6 
44.7 
45.0 
43.0 

56 
29 
27 


37^4 
47.4 
47.2 
42.5 

58 
28 
30 


390.0 
51.6 
52.2 
46.3 

64 
31 
33 


40O.4 7 obs. 
57.9 13 obs. 
62.7 Hobs. 
56.4 14 obs. 

78 
34 
89 


63».6 8 obs. 
56.1 12 obs. 


22« 
5 
11.3 


20* 
3 
9.7 


8.2 


26" 
3 
U.8 


20« 

5 

12.8 


29* 
5 


No obs. 


Ist — 5th, 
8th, 11th — 
2lBt,27th•— 
30th =.21 


Ist . 8th, 
21,25th-. 
31s 16 


Ist — 16th, 
18th— 2l8t, 
23d— 29th 
= 26 


10th— 14th, 
15th— 24th, 
27»28«.8 


1 —7,8 — 
»21 


3,7th— 10th, 
15th -17th 
= 8 


2,llth-16th, 
f9, 21, 26, 27 


4.550 


9.846 


10.846 


6.654 


6.965 


2.000 


2.000 





25=1 




















8.08 














• 


18 

2 4 

14 2 

25 4 

17 81 


1 12 

1 

21 

28 

19 82 


■" 11 

3 

20 1 

27 5 

17 84 


3 11 

1 11 

22 3 

14 7 

12 84 


2 37 

5 4 

10 

9 4 

20 91 


3 

1 11 
5 
1 

3 24 


LNoobs. 


25,26«2 


10 -24th 
= 15 


14, 17, 18, 
22,^30,31, 


4th — 9th, 
25,26=8 


Ml. 17- 




















8,23,29 = 3 


11 = 1 























1 


0.25 
0.03 
0.11 

8 
1.50 


0.07 
0.06 
0.06 

2 
1.81 


0.13 
0.00 
0.06 

26 
1.74 


0.27 
0.00 
0.09 

24 
2.12 


0.22 
0.07 
0.11 

21 
8.08 


0.26 
0.07 

4 


No obs. 


50* 

35 

43 

13 

1 
7 

27 


44« 

28 

37 

14 

1 
6 

15 


49« 
36 
42 

7 
1 
4 

24 


52 
23 

39 

21 

4 

10 

24 


440 

32 

39 

21 

4 

11 

24 


41" 
36 

24 
15 

4 


No obs. 



Dew-point is ascertiuned by means of an instrument on the principle of Fouillet^s, but using 
a thin transparent fflass capsule, which, upon trial, I haTe found more Micate than a po- 
lished metallic surface. /^^^ T 

Fort Vancouver is about 60 feet above the level of the sea. Digitized by LjOOglC 
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■Ikseriptkm of several New or Rare Plants which have lately 
Flowered in the Neighboufhood qfEdinburghy chiefy in ^he 
.&4faL Botanic Garden. By Dr Graham, P-Fofr^ Bptftnj. 

Acacia lio^Ata. 

A. Uneata; stiputis salmuUis; phyUodiifi lineari-fipflfhulatii^ y^lifalcatis, 
versus marginem superiorem unioexvibus^ obJUqu^ cartilagineotmuero. 
nulatis, rsmulqque votundato pubeacdntibus ; oipitulis longe peduncu- 
latis, subgeminis. 

Acacia lineata^ CiM^ntfl^Aam, in Don's Svst. pf Gard. 2. 403. Q. 86. — Bet, 
Mag. 3346. 

BxsCRiPTioK. — Shrub slender; branches diffiise, round, rough, tubercled 
by the persistent hfirdened base^ of the phyUodia ; young shoots densely 
pubescent, pubescence spreading or slightly reflexed, someirhat viscid. 
Phffllodia linear-spathulate, slightly fklcate aownwards, pubescent in ra< 
ther a smaller degree than the young branches, marked by an- obscure 
aessUe eland on their upper edge near the base, terminated obliquely l^y a 
small blunt somewhat booked callosity, single-nerved, the nerve being to- 
wards the upper edge^ and slightly, but not always evidently branobing, 
U|)qQ its lower side- Petktneht twice as long as the phyUodia^ single or ge» 
xpinate, supporting single capitula of onmge-yellow perfomed polygamous 
Jbtuxrt^ each of which rises from the axil of a concave, rounded, ciliated, 
near]|y colourless bractfo, Calya segments 5, minute, linear, ciliated. 
Corotta 5-petalled» petals ovate, acute, clawed, spreading, twice as long as 
the calyx. Stamens very numerous, twice as long as the cdroUa. Qer- 
men oblong, pale green^ Style oblique, longer than the stamens. 

We reQeivecTtbis pLuit irovd Kew, and it flowered in the greenhouae of the 
]3otanic Garden in February 1836. 

Begonia Fischeri. 

B. F^heH ; ci^ulesceni, foUis oblongis, a^utls, ioaBqualiter cordatiB, den- 
tato-serratis, utrtnque glabris, nitidis ; stipulis oyatis, integerrin^ ; . 
floribus masculis 4-petaiis, petalis exteriorlbus rotubdis, concavis, mar- 
giqibus plano-revolutis ; floribus fbemineis 6-petali8, petalU ovat^-bn- 

' ceolatis, alis germinis insequaliter rotundatifti 
Begonia Fisdieri^ O^toy MS. 

PBiCRHPTiay.- - Stem erect, branched, fleshy, swollen at the joints, red, 
shining. Leaves unequally cordate, acute, indistinctly sinuated, slightly 
. «. . -4indulate, unequally dentato-serrate^ glabraus cm both sides, when yt>ung 
brighjt red b^ind, paler at the veins^ and pink above, with a peculiar 
silvery lustre, which continues in the old leaves^ the colour being then 
beauUAilly delicate yellowish-green, and the redness behind much less 
considerable | petioles nearly round, half as long as the leaves. Stip^les 
laive« ovate, acute, entiife. Peduncles axillary, twice as long as the pe- 
tlDies* Ciyw twice or oftener forked, hranches divaricated. Male flowers 
in the forks of the cymes, 4'petalous, the outer petals rounded, with a si- 
nuositv on one side, where the pedicel is attached, hollow in the centre, 
with flattened somewhat revolute edges, forming a perfect miniature of 
abarber*s bason; inner petals obovato-cuneate, undulate. Stamens united 
only at their insertion. Female flowers 6'petalous, the petals ovato-lan- 
ceolate. Germen rather unequally winged, the wings unequaU^ round- 
ed. 

Thia plant, which has small flowers, but exquisitely beautiful foliage, was 
received at the Botanic Garden from Berlin, under the name adopted. In 
)83d, and flowered in the stove in February and March 1836. 
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Begonia sanguinea. 

B. sartffuinea ; caule ramoso ; folliB iniequaliter cordatis, acuminatia, co- 
riaceo-carDosisy fflaberrimls, subtus sang^ineis, margine crenulato re- 
voluto ; germinis alia tribus fl^qualibus. 
9^;«»iia 8anguinea» Ma4d, m Spreng. Sjst* Veget 2. 625.^LmAr attd OUo, 
fcoB^a Plant. Barior* Hort. Eeg. Bot, BeroL p. 26^ t 13, 
DsacmiPTiON — SUim a^veral from the crown of the root» aublianeous, red 
with scattered oblong paler spots. Leaoet (4.^ inches long^ 2|^i inches 
broad^ subpeltate, unequally cordate, acuminate, the apex soon wither- 
ing, leathery-succulent, perfectly cplabrous and shining on both sides, 
green above, blood-red below, the edge crenulate and revolute all round $ 
nerves about 10, radiating, the larger branched, the^rmaUer subsimple. 
PetMet of very unequal length, round, resembling the stem. SHjntkt 
intralbliaceous, large, ovate, acute, keeled, marcescent. Ftduntie (10 
inches long) terminal, becoming axillary, tapered, similar to the stem, 
but without spots, repeatedly di^otomons at the apex (primary branches 
about one inch long, the otliera gniduaiiy shorter). Braelem lanceolato- 
elUptieal at each subdivision. Flsuw* white, rather smaU. M4Ue,fiowen 
in the clefts of the cyme^ or on the inner side, when the ultimate 
branches are reduced to two flowers, the outer being a female ; petals 
four, the two outer subrotund, slightly crenate, the two inner hnesr-d- 
tiptSeal) v0ry narrow, entire ; atom^fM numerousi, filaments free, except- 
ii^ at the baaa* where mooadelpboufi^ anther^ spathulate. Femakjiowert 
with five subequal petals^ expanding later than the earlier of the males ; 
«%fRa# pale ruse-coloured; aermejk ^'ith. three subequal wings. 
I was at some pains to ascertain the relative position of the male and fe- 
msde flowers, when only these two were found at the extremity of the 
ultimate branch. It seems to me that the normal form is the conversion 
of the last d^chotomous ramification of the cyme into the pedicels of two 
^male flowers, and that the male flower, here, as elsewhere, is placed in 
the cleft, the loss of the inner female flower being an illustration of the 
opinion that internal parts, fVom pressure, more frequently abort than 
tnose which are extemaL As the common support of these two flowers 
generally turns half-round on its axis, their true position may not be ob- 
vious, unless examined when they are very young. 
This plant, more remarkable for the colour and texture of its leaves than 
elegant in its form, was raised at the Botanic Oarden, Berlin, from seed 
transmitted by SeHo from Brazil in 1828, and oommunieated to the Bo- 
tanic Garden, Edinbur^, in 1832. It flowers in the stove in ApriL 

Bleti^ patula. 

B. jMsmla; fblils radicalibus, lanceolatis, pUcato-nervoeie; bcapo elato^ 
subramoso ; floribus patentlsslmis ; sepaHs Ignceokto-ellioticis, basi at- 
tenuatis, subeequalibus, patulis ; labeilo cucuUato, lobis lateralibus ro- 
tundatis, interm^io emaiglnato transverse pHcatQ, disco lamellis 6, 
subramosis, inaequalibus. 

I>Xscxi?T|ON. — BM round, «t ^^W when it pushe9 up the scape, very 
jHnall, gradually enlarging to the size of a small orange ; in the second 
year green, shining, nearly smooth, and crowned by the withered bases, 
of the leaves, when tbe^e fall, marked with three or four circular bands, 
and furrowed at the apex, persisting for some years, and becoming gra- 
dually smaller without shrinkin&r much ; young bulbs are formed at the base, 
or near the apex of those of the year preceding. l4Uiv^ arising fr^n 
the apex of the bulb after the flowers, lanceolate, plicato-nervose. Soape 
(above 3 feet high) purplish and spotted at the base, with a few distant 
sheathing scales, greener above, subramous, terminal, nut from its appear- 
ing in the very young state of the bull) seeming to be lateral, the old bulb 
piuy being conspicuous. Raceme (above 20-flowered)^ gradual^ elon- 
gating, fhweffsmge, very handsome, each springing froB\ the axil of a 
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small acute bractea, of nearly uniform reddish-lilac coloury.only the bate 
of the lip and its ridges being white. Sepals (14 inch Ions) lanceolato. 
elliptical, nearly equal in size, the uppermost being rather tne narrowest, 
all attenuated at the base, and spreading. Lip without spiir, much 
broader than the sepals, the lateral lobes erect, the central broad-linear, 
notched, plaited transversely : disk with six Waved, somewhat branched 
lamellae, those nearest the sides being the shortest, and passing into di- 
verging veins. Ctdumn more than half as long as the sepals, projecting 
into the centre of the flower, somewhat clavate, rounded on the upper, 
flat on the lower side, with a single tooth on each edge at its middle, a 
small terminal tooth, and two others on each edge immediately below 
the apex, the lower being rounded and decurrent. AnUier-case rounded, 
emareinate, ^icelled, each cell divided longitudinally. PoUerMOMuseg 4^ 
parallel, each 2.1obed, laid along a thin plate, which is spread above the 
moist stiffmatic sur&ce. Germen {\\ inch long) twisted, spreading at 
right angles to the rachis. 
This handsome species was received at the Botanic Garden from Dr Fischer, 
St Petersburgb, in 1830, without specific name, but marked as a native 
qf HaytL It has repeatedly since flowered freely in our stove, imme- 
diately succeeding Bletia vereounda in the end of Maxch. 

Drosera filiformis. 

J},JiliformU; scapis lateralibus, folfls lineari-filiformibus glanduloso-pi- 
losis, dorso glabris canaliculatis, basi hmatis ; staminibus 5 ; stylis 8, 
in paribus coalitis, basi. 
Drosera filiformis, Rafinetque^ in Need. Rep. 2. 360. — Ibidy in Desv. Joum. 

de Bot. 1. 227 Purgk, Fl. Amer. Sept. 1. 211. — NuU. Gen. 1. 142 

Roem. et SchulL Svst. Yeget. 6. 763,-^De Cand, Prodr. 1. 3l8,^Torrey, 
FL of North, and Mid. Sect, of United States, 1. 332,-^Sprenff, Syst, 
Yeget 1. 955,^Beck, Bot. of North and Mid. States, p. 42. 
Drosera tenuifolia, WUld, Enumer. p. 340 — Roem, et SchuU, I. 763. — 
Biffeloufy Plants of Boston, p. 124. 
Desc&iptioh — Primordial leaves deltoideo-subulate, glabrous ; secondary 
leaves radical, linear, circinate, very woolly at their base, channelled and 
fflabrous behind, in front rounded and covered with spreading greenish 
hairs, which support on their summit a red gland, and exude a viscid 
colourless juice. Scape lateral, with us always simple, green, glabrous, 
about as long as the leaves. Spike racemose, unilateral. Pedicels and 5- 
cleft persisting calyof covered with green glaudular hairs. Corolla gla- 
brous, ros^-coloured, more than twice as long as the calyx, marcescent; 
petals 5, obovate, claws greenish. Stamens 5, scarcely longer thaa the 
calvx ; filaments colourless ; anthers erect, oblong, yellow ; pollen gra- 
nules round, yellow. Styles 6^ spreading at their base in pairs, above 
erect and clavate, colourless. Germen round, green, ovules numerous, 
oblong. 
This remarkable species was found by Mr James Macnab in a swamp about 
ten miles above Tuckerton, New Jersey, U. S., and introduced by him 
into the gardens about Edinburgh in 1834. It flowered freely in the 
stove at Dr Neiirs,at Comelv Bank Nursery, and with us. I cannot he- 
sitate to agree with those who consider Drosera tenuifolia of Willd., sy- 
nonymous with Z).//«/ormw of Rafinesque, which, being th6 earliest pub- 
lished name, I retain. 

Epacris microphyjla. 

£. mMcrophylh*t calycis foliolis obtusiusculis, tubum corolUe {equantibus ; 
IbHis cdi^atis, acutis, pedunculum superantibus, lateribus erectis; spica 
apiciflora; ram uHs pilosis. 
Epacris microphylla, Br. Prodr. Fbr. Nov. Holland. 560. 
Description. — Shrttb (erect ; branches ascending, slender, tortuous, hairy* 
Leaves cordate, spreading, shining, rigid, sides folded forwards, base em- 
Digitized by CjOOQIC 
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bracing tlie stem, middle bent back, apex aacendiogy acute. Fhwera 
white, solitary in the axils of the leaves, collected into subterminal 
paewbhspUeeSf on peduncles shorter than the leaves. CaljfK lea/eii oblongs 
blunt, white. CoroUa white; tube campanulate, equal to the calyx, 
nectariferous; limb S-parted, segments ovate, blunt, spreading. Sta-- 
mem alternating with the segments of the corolla ; filaments adherinff 
to the tube, the free portion erect, shorter than the limb ; anthers bi- 
locular, bursting along the face. Germetk spheroid, with a short style 
rising from the depressed apex, and supporting a stigma of five erect 
blunt lobes. 

We received this plant at the Botanic Garden, Edinburgh, in 1835, from 
Mr Westland's nursery, near Dorking, Surrey, where a large- stock of 
scarce plants, and of £paerida in particular, are cultivated with a very 
remarkable d^^e of success. It nowered in the greenhouse during the 
month of March. 

Mr Brown places this species next to E, puicheUay and, were it not for his 
authority, I should certainly have considered it only a variety of this. I 
. do not &id the difierence in the form of the calyx segments, nor of the 
leaves^ which Mr Brown observes, and would rest the chief distinction 
on the more slender, less tortuous branches of E. micronhyllay the hairi- 
ness of the young shoots, the shortness of the peduncles in relation to 
the leaves, and in the pseudo-spikes being collected nearer the extremi- 
ties of the branches. 

FritiUaria ruthenlca. 

F. nUhenica ; caule subunifloro; foliis lineari-lanceolatis, imis superior!, 
busque subtematis, illis obtusis, fiis, intermediisque sparsis, cirrhosis ; 
floribus tesselatis cemuis. 

FritiUaria ruthenica, Wkkstrom 9 
Corona verticillata, Fischer, MS. 

Description' Stem slender. Leaves linear-lanceolate, glaucous, chan- 
nelled above, S-^-nerved below, upper ones erect., the. others spreading, 
lowest and uppermost subtemate, those which intervene scattered at 
distances gradually increasing upwards, all terminated by cirrhi, except- 
ing those composing the lowest verticel, which are more or less blunt. 
Flowers cemuous, in the specimen described two, the one terminal, 
springing from the centre of three leaves, the other a little below the 
apex, and subtended by two leaves, which are in contact on one side of the 
stem. Peduncles (half an inch long) resemblins the stem. Perianih cam- 
panulate, tesselated, dark purple on the outside, somewhat paler within, 
segments terminated with a small tuft of minute hairs, and having along 
the centre of the inside of each a linear ereen mark, which leads to a 
subrotund nectary near the base, corresponding to a large gibbosity with- 
out, inner segments obovate, outer elliptical and narrower. Stamerts half 
the length of the perianth ; filaments filiform, very slender; anthers 
erect, equal in length to the filaments, yellow, elliptical ; pollen granules 
yellow, minute, subglobular. PisHl longer than the stamens, but shorter 
than the perianth ; germen green, 3-siaed, slightly contracted at its ori- 
gin ; style green, about as long as the germen, trifid, with internal deeply 
grooved st^matic surfaces. 

This neat little species of FritiUaria was received by Dr Neill under 
the name 'here adopted, from the Botanic Garden, Berlin, in August 
1*835, and flowered in his greenhouse at Canon mills, near Edinburgh, in 
the following April. No doubt it will thrive in the open air as well as 
any of the species. 

I refer to Wickstrom with doubt, because 1 have not an opportunity of 

consulting his original observations, and the definitions of the species' by 

autliors who quote him, scarcely apply to the plant before me. The MS. 

name of Fischer is attached to a specimen in my herbarium from the 

< south of the Volga, which he with his usual kindries^entJt^tj^. It 
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UStenin no CBaentka digreewhidi I cth pemtve fhJtai DiPNeill's |flant, 
mA is not the FtUUUma wrOeUkUa of Ledebour, whieb ik FritUlmim inr. 
doniku of Bot Maf(. S083, whkh £ hare from Dr Vmher uadvf the 
names atlmperkUii kueaniha and Corona kmomiha. 
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18S6, February 1. — Sib Thomas BE BitisBAKK, Pferfdeiit, 
ia tbe Cb«f . The foUawing Cominunioatio&s w^re retHl : 

t. On the Matheaiatical Form of the GoAic mnddttt. t^y 
Professor Forbes. PtiUishcd i» Yhe Annals dT Philosophy. 

5E. On the occiirroaee of the Megalii^hthys Hibberti it^ jl bed 
of CUumei Coal in the west of FiMMre ; with Observa- 
tions on tbe supposed Lacustrine Litnestoae of Bufdie- 
house. By Leonard Horner, Esq. F.R^SS. L. k £., and 
F. 6. S. Published in the last Number of this Jotti^nal. 

February 16. — Da Hope, V. P. in the Chair. 

The Keith Prize delivered to Professor Forbes, on which oc- 
casion, an address was delivered by Dr Hope, which appeared 
in last number of this Journal. 

March 7. — Sir T. Makdougall Beisbakc, President, in 
the Chair. The following Papers were read ; 

1. On the Non-Hellenic portion of the Latin Language. By 
the Venerable Archdeacon Williams. 

The line aii argument went to shew, that the Umbri were 
one of the most ancient nations of Italy. That they, through 
their colonies, entered deeply into the composition of tbe primi- 
tive population of Rome. That, aooordiag to ancient authorities, 
l^ese Umbri were the descendants of the <' Veteres Galli.*' That 
these Veteres Chdli were of tbe same race and Mood as tbe present 
Oumbri of Wales, Cornwall, and Brittany. That hence it is pro- 
bable, that the ancient hmguage still preserved among these may 
have entered early into the composition of the language of the Ro- 
mans. That the names of rivers, mountains, cities, lakes, districts, 
&c in central Italy, and in all the countries orer which the Sabel- 
lian tribes, and their cognate race tbe Veneti, difFnsed themselves, 
is likely to convert this probability into cartainty. That the ques- 
tion coneemhig the anctent popnlacioii «f Italy has never yet been 
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■At^slaotorily treated ; that it nerer can be, unbra the exAmiiier it 
trell MqHainted not only with the bingaage, but alio the lit«ratoi% 
of Greece and Rome, and with at least one type or fbnii of the t^ 
yeral Teutonic and Celtic languages. That a slight acquaintancO 
with other forms is also very desinible* That the writer profcMoi 
to be oonyersairt with Greek, RotnaB, and Gmnbriaa literature^ and 
to a certain extent with the Anglo-Saxon, and that he knows some« 
thing of the Gaelic and Basque toi^oss. That no examination of 
indexes can avail, owing to the peculiar character of the Oumfarian 
tongue, in which a person igpM>rant of the principles of its gtemaat 
might suspect that there was nothing fixed, while,. on the contrary, 
it is the most fixied and indestructible of all languages* That the 
vocabularies of the Latin and Cumbrian lang^uages are strikingly si* 
milar, although their grammars are radicaBy different* That tli^ 
work of comparing the two Isnguages etymologically would be 
easy, had it not been for the long stay of the Romans in Gaul and 
Britain, whi(^ must be supposed to have made a deep impression 
upon the language of the natives. That nevertheless many Latiti 
words exist, to the primary meaning of which the Cumbrian scho- 
lar alone possesses the key, and that a long list of wmrds belonging 
to such a class must prove that some cognate brandi of his language 
must have entered into the original composttion of the Latin tongue. 
That the strength of the proof must depend upon the extent of the 
induction. 

S. On the Sources and Composition of the different kinds of 
Gamboge. By Dr ChristisoH. 8. On the Boianioa) 
OrigiA of Gamboge. By Dr Gmharn. 

Gamboge was first made known by Clnsius about the commence^ 
ment of the seventeenth century, as a concrete juice from China* 
About the middle of the same century^ Bontius conceived he had 
traced it to a particular species of Euphorbiay growing in Java and 
in Siam ; from the latter of which countries th^ whole gamboge of 
commerce was at that time obtiuned. About the close of that cen- 
tury Hermann announced that gamboge was produced by two spe- 
cies of trees growing in Ceylon, which have been aince often con- 
founded together, but which are now designated by the names 
Garcinia Oamhogia^ and Sialagmiiis Gambogioides,, About the mid- 
dle of last century, gamboge was referred by Linneeus to the for- 
mer of these plants, and his reference was generally admitted. 
But about thirty years later. Professor Murray ei Gottingen con- 
ceived he had traced it satisfactorily from the specimens collected 
by Koenig in Ceylon, and iuformation obtained by the same bo- 
tanist in Siam, to a new species whic^ he called Slaki&mitis gam-^ 
Imgwidef^ 

Dr Graham shows, from specimens and drawings sent from Cey«- 
Ion, both by Mrs Colonel Walker to hin^self, and by David Ander- 
son Blair, Esq. to the late Dr Duncan, that ^e plant producing 
Ceylon gamboge is Neither Gardnia ffomboguh as Linnestathetag^^ 
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nbr Xtmlhoehymus otfaKJoiius^ as conjectured by Dr Wight and Mr 
Amott, nor SkdagmUis gcmibogioides^ according to Murray and 
Koenig, but is a species described by Lamarck and Gartner under 
the name of Garcinia or Mangostana moreUa^ although it differs 
fcoai all of these genera in the structure of its stamens, and, tfaerie- 
fore, probably ought to be considered a new genus among those 
producing a gainbogioid juice. 

. Dr Christison proved, that, at the present time, Ceylon gamboge 
is not an article of European commerce, and that the whole gam- 
boge of the markets of this country comes, as in the time of Bon- 
tins, from Chma. After mentioning the analysis of fine gamboge 
made by Braconnot in France and John in Prussia, he stated the 
following as the mean composition of the several varieties of gam- 
boge he has hitherto examined : — 

Pipe gambo^of Siam : Resin, 72.2 ; Arabin, 2a.O ; Moisture, 4.8 ;« 100.0. 
Cake gamb(^ of Siam : Besin, 64.8 ; Arabin, 20.2 ; Fecula, 5.6 ; Li^in, 5.3 ; 
.Moisture, 4.1;s=l00.0. Ceylon gamboge sent by Mrs Colonel Walker: 
Resin, 70.2 ; Arabin, 19.6 ; Fibre of wood and bark, 6.6 ; Moistuie, 4.6: 
Ceylon jramboge, adhering to a specimen of the bark sent by Mr David An- 
derson Blair : Resin, 7^^ ; Arabin, 18.3 ; Cerasin, 0.7 ; Moisture, 4.8 ;ss99.3. 

The proportion of the gum to the resin varied somewhat in each 
variety, but never differed more than 2 per cent from the means 
given above. 

The author added, that he had found the resin to be the active 
principle of gamboge. 

He inferred from the composition of the different kinds of gam- 
boge, and other circumstances detailed in his paper, that the cd^e 
gamboge of Siam is not entirely a natural production, bnt a manu- 
factured article : that Ceylon gamboge, if freed from inddental 
fibrous matter, corresponds almost exactly with Siam gamboge : 
that, therefore, they are probably produced by the same plant: 
that Ceylon gamboge possesses precisely the same medicinal pro- 
perties : and that this variety, if more carefully collected, may, in 
fdl probability, be applied with equal advantage to every economi- 
cal purpose which is at present served by the finest pipe gamboge 
of Siam. 



Proceedings of the Wernerian Natural History Sociei^. 
{Continued from vol. xx. p. 423.) 

1836, March 12 Robert Jameson, Esq. P, in the Chair. The 

Secretary read Mr Richard PamelFs account of the occurrence of 
the White-bait, Clupea alba, in the Frith of Forth, in considerable 
abundance ; and also his description of the Sprat or Garvey-herring, 
C, sprattus. 

March 26. — David Falconar, Esq. formerly V. P. in the Chair. 

The Secretary read an account of the Tadpole fish, Ikmic^Mtn- 
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fwrcaiuM, and of the Sea^snail, CydapierU UpariM^ oUenred by him 
in the Frith of Forth, and specimens of both were exhibited* Mir 
Wilson, for the Secretary, then read Remarks on the Vitality of 
the Toad, commumcated by the Rer. Edward Stanley of Alderley 
Rectory. 

Dr Thomas Aitken gare an account of the anatomy of a specimen 
of the Ursine Sloth, Ursus hbiatus, which died a short time ago . 
in a travelling menagerie, while at Edinburgh, demonstrating the 
peculiarities of the organs of respiration and digestion. The 
stu£Fed specimen of the animal was also exhibited. 

Professor Jameson exhibited a series of birds from Northern 
India, collected by Mr Hamilton Stirling, which, he remarked, wii 
remarkably interesting, as presenting many species which were not 
known to exist >in that quarter. Mr William Jameson pointed 
out several of these ; of the rapadous order he noticed the Mil* 
vns govinda, and Accipiter dukhunensis, the' former of which 
was considered to be probaUy the young of the Falco Cheeliu 
With regard to the geog^phic distribution of the genus Milvus^ 
it was stated, that it occurs in all the difFerent continents of tte 
Old World and New Holland, but that it has not as yet been de« 
tected in the New World, its place being there supplied by the ge* 
BUS Nanderus* Specimens of the 6y paetos barbatns were again laid 
before the Society, Professor Jameson having many years agoexUbit* 
ed this bird sent from Northern India by Lieutenant Tyder (whidi^ 
since that time, has been discovered by other travellers), for the 
purpose of pointing it out under the form of the Vultur Niger^ it 
in the young state being considered as a distinct species, and de^ 
scribed under this name ; and also for the purpose of shewing that 
it from the nest upwards, undergoes the same changes as the Euro* 
pean species, a character, before all others, marking them to be one 
and the same species. In regard to British birds in generaly ia 
oonnection with Indian ornithology, Mr Jameson stated, that more 
liian one-third of them occur in India, either identical with, or under* 
going certain slight modifications in the colour of the plumage, siaOi 
&C., characters which,if their habits and maitfiers are the same, would 
lead him to conuder them rather as marked varieties than as new 
species. To the diurnal rapacious birds Mr Jaiueson particularly 
durected the attention of the Society, and stated, that of the 18 
diurnal birds of prey found in this island, the following strikin(( 
distribution was presented, via. In common with Europe 3 ; EHirope 
and Asia 2; Europe, Asia, and New Hollaad, 1 $ Emfopev AAl ' 
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Africa, aad New HoilMid^; Enrope A«m «mI N«r«fa Amema, 5 ; 
% bowerer, the Cinms dneraoeiw ezkte in Nertk* Araericay wUok 
knot at all kapr^abley we will hare 6 ; Eon^e, Asia, and SooA 
America, 1 ; Enrope and Naidi Ammea 3. Ta tiieae eondnsioM, 
Mr Jameson remarked, he had come, prindpally from an examiBa- 
ijum <si the aiagMlioeBt odleetiaii in the Maaenm of the University 
ef Ednkupgh. After seme ether general ohservaliens on the idea- 
lity ef partkidar apeeiea ^ capadoas Urds, in which it w«s stated> 
that the Fake cheirog of fl»y, k the feanie^f the Falce iflknAeiiaa 
the Circus pallidQa,8ykes, the yomigmaleef the GlrciiscyBiieBs; the 
CireniTariegatns,theGiraB8nifoB,&c.;Mr Jameaan exUUtedape- 
eimeBa ef i3m Gallns baaktra in itsTwiova stages, aadremarked* Aal 
It k praibaUy ene ef the carigkiak nd the deooeatic fowl, whidh s e e ms 
la hare origiiated net fiwm one, but from many species; BaecegraiH 
dk; Phasianos albo^'Ctktatas in its rarionB stages; Paros (Leiothrix) 
ftmalus, Temmkck ; Cindns Pallaiii, TenmEunck. Widi regard te 
thech a i-acte w assigned lelhe genes Lekthrix by Swaiasoii, <rf which 
liie FaruB fineatHa k the type, and whkh ham been justly aeparated 
ftom the trae Pariadv, seme obaervntiena were ande, diewing that 
aereral of these ore f nite mapplicabk te die type ef diejgemiab 
in exlnUtiag Ifa OhMdns PsIHaaii, Ur ivmemm reosarked, tfiat the 
genus was eonfined fo many yenra te but ene ^eoies, die exiat* 
enee ef the Palks dipper being calkd m question, and that net 
Ibnnd eut ef Earepe. New, howerer, we have dree, and piebnfaiy 
a trartfa (a UrdeaktiBg in the oelleotkn ^Ihe Unirersity ef Edini» 
bnfgh, which niay be pkoed in thk genus, er rather fiMnis » cosmeet- 
ing fink between the genua Oinchssandthat of Pilto),seaneef wliich 
aie fennd in sB Ifa ginnt continentB of die woild, widi the CKoep- 
donefNewHeUend. That the CHndnrPaUasiik the same na Hie 
Cindns Amencanas, nn epinion adfoeated by !«. Bom^ite, can 
only be maintained by dioae who hare su>t had an eppertnalty ef 
eeaqparing the two specks, beii^ rery apt to be misled by the 
meagre desor^yfion of the former by Temmittck;ene eharaeler akne^ 
d i aH ii g^ nis l i f s "die two t^edes, ria. dm PaBas Dippw is mere than a 
fluid krger dian die AsMriean ; moreerer, &e ktter nerer «s- 
snmes the cokur of the former, at kmt Mr Jameaen was nnaUe 
lo detect, in a series ef apeomens ef the Ctndus Americanus, in the 
Musemn of lie Uin?ersity of Bdmbnrgh, the dighteat appreaeh 
la the dnge of oolonr aasnaaed by the PaUas Dipper* A spemmen 
ef Wryneck ( Yanz torquilk) was ediiibited, m^aeh was killed in 
Fehftuary kst k Fifoahire. 
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Mr Stirling being about to return to India, was elected a cor- 
responding member of the Society, The meeting authorised the 
purchase of a complete coloured copy of the '' Zoological Journal/^ 
for the Society's library. 

.AfrU 16*— X>r R. K. Grevillsv formerly V. P. in the Gkair. 
A notice was read on the dolomization of the marble limestones «£ 
Skye, with analyses of the same, shewing their magnesiaa charaoler. 
The author also stated his views in regard to the geognostical rela^ 
tion of the Plutonian rocks of Skye, which he referred to the por- 
phyry and trap formations. He noticed, besides, the rock of fit 
EHda and the granite of Arran, both of which eadiibit aevend of 
the characters of die porphyry Reries, and may probdbly, hi h 
geognostical sense, be considered porphyries rather than granites. 
The blunders in observation, and the wholesale appropriation to 
himself of the geology of Scotland (in do^ite of all the pnbUshod 
and unpublished accounts of Scottish, Englkh, and d^man gMlo^ 
gisis,) by Dr MacOolloch, were noticed ; and it was remarked )>y 
several members, that a better spirit was now generally abroad, and 
that few were disposed ^o follow ia the path of the author of the 
Geelogyof the Hebrides. 

. hk Term, Aasistant Secretary, read a oottntmnieafUan from Skk* 
ward Hamilton Stirling, Esq. on the Calaite or Mmeral Turquois 
Mines 6f Nishi^ur in Persia. 

James Robertson, Esq., Mining Engineer (who is iqpjpoiBted hj 
the giov«maieBt at Teh^aa to eondact minima operationa ia Persia) 
was elected a oorresponding member. 

April 30. — Robert Jameson, Esq. President, in the Chair. Mr 
Torrie read a letter from M. de Moligny, dated Besan9en, Stk . 
September 1831^ living an aoeoant of a tremendous faH of die 
ttomlMiciAed the Dontda MidL It was tkerek stated, that a 
space of about two square leagues, extending tr^rh the base of tSio 
mountain to tlie Rhone was covered by the debris, in somo cases 
to the depth of ton or twalre feet. 

Professor Jameaoa teak aaticeof aibow«r oflndlwliiik bad easw- 
x«d iwmediatclybefbre Ae time of meeting lids dhiy, ifientioning lifaat 
\m and several other members of the Society had examined the hail* 
stones, and ascertained Aat they were erystallioed in the form of dou* 
bk aix^ided pyraouds^ and at die stttne time df Ja«ger sise than usual. 

The ISk^oiety ati^wirued till Noveaaiber n«xt. 
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Proceedings of the Society for the Encounxgement of the Useful 
Arts in Scotland, 

• The Society for the Encouragement of the Useiiil Arts met 
in the Royal Institution, on Wednesday the 9th M^tch 1836, 
at 8 o'clock P.M. Mr Professor Forbes, Vice-President, in 
the Chair. 

The following Communications were laid before the Society : — 

1. Saggeatious as to the probable good effects of employing 
Caoatchonc in solution in the mahnfacture of Ropes ; and for brush- 
ing over the standing rigging, sails, &c., of ships. By Mr Thomas 
Johnston^ 137 George Street, Glasgow. 

2. Letter from the Secretary of the Manchester Mechanics' In- 
stitution regarding copy of the Society's Proceedings ; and sendinfl^ 
a copy of Lord Brougham's Address to the members of that Insti- 
totion on 21st July 1835. 

• 3. Suggestion of a new experiment whereby the Rotation of the 
Earth may be demonstrated. By Edward Sang, Esq* Vice-Pres. 
Soc. of Arttjt. 

4. Embossed Maps for the Blind ; and specimens of Printed 
Music for their use, upon a new principle of Notation, applicable 
to Music in general ; with Observations. By Mr James Gall jun. 
24 Niddry Street, Eduiburgh. 

5. ObserTations on the Dublin and Kingston Railway. By 
David Stevenson, Esq; 1 Baxter's Place, resident engineer for 
Granton Harbour. 

6. Report by Mr Patterson of the Fire-engine Establishment on 
Mr Adam Hope's new Nose-pipe for Fire-engines, was read and ap- 
proved of. 

n 7. The committee on Mr Macpherson's bath-heater gave in their 
report, which was read and approved of. 

8. The Report of the Prize Committee, containing the List of 
Prises offered by the Society for Session 1836-7, was read, and 
printed lists of the prizes distributed. 

9. The Report of the Prize Committee awarding the Prizes for 
Session 1834-5 was read, and the prizes were delivered to the 
successful candidates by the Vice-President, with appropriate ad- 
dresses, in the order of that Report, which is as follows : — 

(1.) To Mr D. Landale mining-engineer, Wemyss, Fifeshire— 
for his Method of carrying Low-pressure Steam to the distance of 
193 yards, to work a steam-engine for draining a coal-mine ; read 
22d April 1 835. The Society's Gold Medal, val ae Fifteen Sovereigns. 
. (2.) To Mr William Meikle, Townend, Strathaven, Lanarkshire 
— for his New Reed Instrument, called the " Caledonica," and for 
his improved Oboe and Bassoon ; exhibited and described 28th Ja- 
nuary 1835, — The prize " for the best set of experiments to any 
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brikiich of Practical Mechanicsi" being the Society's Gold Medal, 
Talae Teii Sovereigns. 

' (3.) To Mr Robert Muir (of Mnir, Growans, and Co. printers), 
42 Argyle Street, Glasgow — ^for his commanication ** On the best 
Composition for Rollers employed in applying the Ink to the Types 
in. Letterpress Printing, especially with a view to preserve their 
adhesive and elastic properties in as uniform a condition as possible 
during damp and other variable states of the atmosphere ;*' read, 
and specimen roller exhibited for trial, 11th March 1835. — The 
Society's Silver Medal, value Ten Sovereigns. 

(4.) To Mr John Weir, venetian-blind maker, 35 Gordon Street 
Glasgow — ^for his new and improved method of Raising and Lower- 
ing the Venetian-Blind ; and for his improved Pincers for drawing 
Nails ; exhibited and described 25th March 1835.— -The Society's 
Silver Medal, value Five Sovereigns. 

(5.) To Mr David Kemp, smith. Fox's Lane, Leith — for the in« 
genuity displayed by him in his Latch- Lock of a new construction 
• — and his Chest or Desk-lock; exhibited 10th December 1834.-— 
-The Society's Silver Medal, value Five Sovereigns. 

(6.) To J. Stewart Hepburn, Esq. of Colquhalzie, Crieff-— for his 
essay on the causes of Obstructions in Water Pipes and Syphons 
by disengaged air ; and the construction of an Air Elxtractor for 
removing them ; read, and model and drawings exhibited 5th Feb* 
rnary 1834. — The Society's First Honorary Medal. 

(7.) To David Stevenson, Esq. 1 Baxter's Place, Edinbiirgh, re- 
sident engineer for Granton Harbour^-for his Observations on 
the Manchester and Liverpool Railway ; read, ' and illustrative 
drawings exhibited, 25th February 1835. — The Society's Second 
Honorary Medal. 

(8.) To George Martin, Esq. 108 George Street, Edinburgh— for 
his Remarks on the Glasgow and Garnkirk Railway ; with illustra- 
tive sketches^; read, and exhibited 22d April 1834. — The Society's 
Third Honorary Med^l. 

(9.) To Mr James Dowie, boot and shoemaker in ordinary to the 
King, 57 Frederick Street, Edinburgh, M.S.A.^ — ^^for his notice of 
an improved form of Boots and Shoes adapted to the comfort of 
the wearer; read, and specimens exhibited, 20th May 1835.-^The 
Society's Fourth Honorary Medal. 

The Committee reported that there had been no competition 
for the following prizes :-— 

Ist Prize (Keith Medal) of . . 20 SovereigiMu 
3d _ of . ; . . 8 — . 

5th — } Lithographic Prizes ^ ^^ ^| _ 
6th — of . . . • . 10 — 

March 30. — Edward Sang, Esq. Vice-President in the chair. 
The following communications were lud before the Society :t- 
V (I4) Deseriptionand Drawing of a WindrSa£e for Grain m^ Hay 
stacks. By Mr Thomas Johnstone^ 137 George Street, Glasgow. 
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,' (2.) Dewr^ien «f a liaaa by whuh th» Hind may be tavgbt to 
write a common Current Hand, as small and as elegmtin its fbnas 
(ps/dttir l^eaoraliy uaed by those wba see. By Mr Jmmee Gall jun. 
ptftitee, Bdkibiicgb, U.SJL 

(3.) Deacr^ioa of! a New System el Anthmetiea} aad GeometriGal 
NolalioB for the B^nd^ in which no Appar^as is Fetjnired further 
than Cenmon Pine and a Cnshion (or any thin|^ into whieh the 
,pinemay be Anist, sach as asc^t Chair, orahed), in order to per- 
:fontt the longest and most dfffionlt ealcalationa in Aritiinielic and 
Algebra, — and in Geometrical Pl^oUems the same are necessary, 
imA the additicm of a p«r ef Wooden Compasses^ one leg of wbich 
is a straight. edge» and the other a scaihe for measarement. By the 



(4.) Remarks on Pdnting Narai Ordnance ; and Snggestion of a 
new method of ascertidning the precise momoit when a Gim ar- 
wea at horiaental posificm. By T. B. CeHege, Post^ffice, Edin- 
burgh. 

(d.) DoNATioK*— ^On the manner in whieh Friotion aSeets the mo- 
tions of Time-keepers. By Edward Sang, £sq» teacher of mathc- 
nwtiss, Bi^nbuj^ M«S.A. &c«, July 1835. Frein the Anther. 

(6k) The Cenunittee^ on an Alphabet and mode of Printing for die 
nee of ^ Blind, rqwrted progress. 

(7.) The ConuButtee on Mr Macgregor's Eeeapenent reported. 

The following Candidates were adxmtted as ordinary members, 

TfS^-ir. 

t, Mr James Mackfty, Geldsimfeh, 3M. Forth Street ; 2. X Stewart 
Hepburn, 3Esq. ot'Col^pihil2le,l>7 Cneff ; % Mr jalesander Stewart, 
l«iat<ff,.«8 Piipces Street, 

April 13.-^Miuigo Ponton, Esq^ Co<indllor> in the Chair.. The 
following compmnications. were laid before the Society :-^ 

(1.) On a Systematic Method of Measnring Snr&Goand Solidity. 
By Mr John Sang, land-surveyor, Kircaldy. 

(2.) Deseription and Drawing ef a Su^e plan ibr enabUng Blind 
pexsens to commmiicate in Writing with their setti^ Friends. B^ 
Mr John St Clair, tewdier dT mnaie> Monteith's Closer 61 Hi^ 
E^reet» Edinbnrgh. Thft Writiag-sBeavd wee exhibited^ 

(3.) On the Use of Steam in t^ Beoaemhmig of Fori. By Asr 
drew Fyfe. Esq. M,IX, M.S.A. 

I (4.) Notice of a New Pocket Box Circle, fbr making Observations 
at Sea or on Land. By William Galbraith, Esq. teacher of ma- 
tbemstwi^ Siikinbingh, M.S. A^-*Tbe Inslrmnent was exhibited. 

(5.) Notice of an Improvement in the Constmctioas of WoUaston's 
Goniometer. By Edward Sang, Esq. teacher ef amthenatics, 
Edinburgh^ Vice^res. Soc^ Arts. — The Apparatus was exhibited. 

The following candidates were admitted as Ordinary Members, 
Ti«. 

1. QHn^n^ame Borthwidr, E^. 37 Albany Street ; 2. Jbmes Grabun, 
S«n*9C Lest^uwn, % RjutUnd Squfuee; 3. John. Tlwaasoa, l^sq. 
profespQC of XQUau^> ^ Ho^siX CixcjiS. 
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Aptnl 27rr-Edward SaBg» Esq. Vice-Pre»., in the Chair. The 
following communications were laid before the Society :— 

(1.) Drawing and Description of a Machine for cutting Mertlyed 
in Joinerwork, &c. By Mr J. Kirkwood junior, wright» Glasgow* 
A specimen of the work was exhibited* 

(2.) Description and Drawing of a New Method of raising and 
lowering a SUde-Rest, by means of Inclined Planes mored with 
Screws. By Mr James Bell, philosophical instrument maker,' 54 
South Bridge Street, Edinburgh. Communicated by Mr Alexander 
Bryson, M.&A. — The Tool waa exhibited. 

(3.) Six Specimens (^lithographic Printing, from Transfer Draw- 
ings, in competition for the 2d Priie for 1835-6. — As also, Three 
Specimens cSt Lithography executed entirely with the Pen, but too 
amsdl for competition for the above Priae. By Messrs Madure and 
Macdonald, litbograj^hers, 160 Trongate, Glasgow. 
* (4.) Twelve Specimens of Lithographic Printing, chiefly from 
Transfer Drawings. By Mr Samuel Leith, lithographer, late of 
BanfT, now of Leith and Smith, lithographers, Hanover Street, Bdin- 
bui^h. 

(5.) On a Fire-Engine for Ships. By T. Borthwifjk^ Esq. 1 
BronghtOB Place, Edinburgh. 

(6.) On the Construction of a High Presaure Steamrwheel. By 
th« 8am«^ 

(7.) A new Syslem of g^ort-himd Writings By Me J, limf% 
teacJM^r ol steiM^raphy, and land-surveyor, 6d Soulib Qridge^ 
Edijibuffgh«-^Si«ciiiieiis m illjUfitiwtkNfi, and f<»r eompM^sdH wUi^ 
athav lystenas now in um, were exhibited* 

Mr John Sang, knd-aurveyor, Kirkoaldy, was admitted as hi Ordinary 
Member. 

The Ptesidmat then took oeeaaion to exfveaa hit own legveli, and 
thsl of tibe Sodety gtaeraUy, that ■• competitors had i^^ared for 
the other and particularly the lithographic prizes offered last seaaioa* 
He staled^ that the Scnatty have no widi to store up^ the funds 
committed to their charge, but that it is theic anxBoiM desire t» af^ 
ford every encouraganewnt to eompeti^avt ; in proof of which he 
aUoded to Ao greater ]iboralb]fi o£ tha oAr for next session. Hie 
adjudgment of the prizes he also stated, to bo fvee of every objeo* 
tioB. Thef are awatdod, in iwt, by a aominittee appointed for 
that especial purpose after all the communications on whi<A they 
are to decide have bo«a sabnittod to the SooiiAy i and the appoint- 
ment of that committee is by tha Society at large, and not merely 
by the Council ; so that cantAidatet may rely on an impartial coasi* 
deration'of the merits of thair iaveptioae* 

Tha Goatanbtoe ptoposod tbat» vldo tftaaht were doe to all 
those gentlemen who had sent them communioatioaa, the spoelal 
thanks of the Society sboold be giiren to. the following gentleaien 
for their valuable ooasaMinicationa, vis.— 

1. To Mr Professor Forbea, BdbWrgh, F.R. 88. L. & S. Viee« 
Pfefaidoiit Soo* Arta^-^iftr hw cemmaaioation on the apflieatioa of 
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the CompressibUity of Water to practical purposes; read 22d 
April 1685. 

2. To the Rev. Ednrard Craig, A.M. Oxon. Counsellor Soc ArU 
•*-for his notice of arrangements for Measuring the Angles of Crys« 
tals viewed under a high magnifying power ; read and exhibited 
SOth May 1835. 

3. To Mr John Dunn> optician, 50 Hanover Street, Edinburgh, 
Curator Soc Arts — for his new Klinometer, which serves as a por- 
table surveying instrument, or Theodolite; exhibited 22d April 1835. 

4. To Mr James Edgar jun. 6 Newington Place, Edinburgh— 
for his model and description of a method of constructing Wooden 
and other Bridges; read and exhibited lUh February 1835. 

- 5. To Mr John Adie, optician, 58 Prince's Street, Edinburgh — 
for his notice of a new method of Cutting, Drilling, and Working 
Glass, Porcelain, &c., by means of Turpentine ; communicated to 
him in London. 

The following gentlemen were admitted as ordinary members, 
Ti* — 

1. Mr James Gall jun., printer, 24 Niddry Street; 2. Mr William 6al- 

braith, teacher of mathematics, 54 South Bridge ; 3. Mr Walter. 

Sib!)ald, ironmonger, 8 Meadow Place; 4. John K. Skinner, £sq., 

W.S., 6 Roxburgh Place. 

Mcnf 25_Mr Professor Forbes, Vice-Pres. in the chair. The 

fallowing communications were laid before the Society :^- 

1. A new Anemometer, by which the most minute changes in 
the force or velocity of the wind, or current of air, may be mea* 
snred* Invented and constructed by Mr R. Adie, optician, Liver- 
pool. Communicated and described by Mr John Adie, optician, 
Edinburgh. 

2. On tlie Construction of a Fluid Engine, acting by Atmos- 
pheric Pressure. By Mr T. Borthwick, 1 Brooghton Place, Edin- 
burgh. 

d. On the Effect of Atmospheric Pressure on the Steam*Engine^ 
as Qsoally constructed. By the same. 

4« On condensing by contact. By the same. 

5. On Substitutes for Paddle- Wheels in Steam-Boato for Canal 
Navigation. By the same. 

The following Reports of Committees were read and improved 

Ofy TIB^— 

6. On Smith's Jnstrament for Cutting Coats. 

7. On Galls Maps for the Blind. 

8. On Gall's New Notation for Music 

9. On Gall's Plan of Teaching the Blind to Write. 

10. On Gairs New System of Arithmetical and Geometrical 
Notation for the Blind. 

11. On St Claires Writing Board for the Blind. 

12. On Dr Fyfie*s Use of Steam in economising Fuel. 
. 19. On Mr Galbraith's Pocket Box Circle. 

.I4f On Mr Sang*s Improvement in the construction of Wollaston's 
Goniometer. 
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^ 15. On Kirk^ood's Morticing Machine. ' 

. 16* On Bell's Method of raising and lowering a Slide-Rest. ^ 

17. On Whitelaw's additions to the Turning Lathe in slow 
turning. * ^ 

18. Professor Forbes pointed out to the Society the probabfjf 
extreme practical importance of a most extraordinary fact in op* 
tics communicated lately to the Institute by M. Caucfay. He was 
led to anticipate by theory, and verified it experimentally, that 
near the limit of total reflection in a prism refraction takes placet 
with a vaH increase of intensity of the incident ray of light If this 
be confirmed (and the proof is easy, though Mr F. has not had leisure 
to put it to the test), the most ast^nisliing results, the Vice-Presi- 
dent pointed out, would ensue ; since light, however trifling, may 
be magnified indefinitely. 



SCIENTIFIC INTELLIGENCE. 

METEOROLOGY. 

1. Shower of Falling Stars in Russia^ on the night between 
the IZth and ISth November 1832.— The following extract of a 
letter from Monsieur le Comte de Suchteln to Monsieur Feo- 
dorou, was communicated to the ** Royal Academy of Sciences*' at 
Paris, in which mention is made of numerous meteors which were 
seen in the neighbourhood of Orenburg, in the night between the 
12th and 18th November 1832. <« In the night between the ISth 
and 13th November 1832, between three and four o^cIock in the 
morning, the weather being calm and serene, and the thermo« 
meter being at 55'' of Fahr., the heavens appeared to be b&> 
spangled by a great number of meteors, which described a great 
arch in the direction of from north-east to south-west. They 
burst like rockets, into innumerable small stars, without producing 
the slightest noise, and left in the sky, what was long of disap- 
pearing, a luminous band, having all the various colours of the 
rainbow. The light of the moon, which was then in her last 
quarter, obscured this appearance. ' It sometimes seemed as 
if the heavens were cleft asunder, and in the opening, there 
appeared long brilliant bands of a white colour. At other limes 
flashes of lightning rapidly traversed the vault of heaven^ 
eclipsing the light of the stars, and causing these long luminous 
bands of varied colours to appear: TbeSe phenomena continuedji 
to succeed each other without occasioning the slightest percep- 
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tible noise. They were in thar greftteataptoidoiir betveei^ five 
and six o^dock in the mornnrg, and continued without int^mp- 
tion till sunrise. They were oh|^rved principally by the sen- 
tinels and by the offioers, when, gung thdr rotmds ; also by the 
ecdesiastics, and by the subonfinates, in the cathedta!, and l^ 
many other persons. Monsieur Milordou, the principal priest 
ol the cathedral^ stated, in the account wbieh he gave of this oc- 
currence^ that the interior of the cathedral was sometimes mA- 
denly illuminated by the light of this brilliant phenomenon. Mon- 
sieur Itsdiitowy Lieiitenant-Colonel of the Sd Battalion of the 
Line of Orenburg, also confirmed these statements in hik Ke- 
port, which, as an additional ground of confidence, contained 
the accounts of the sentinels in the several positions in which 
they had been posted. During the same night, and almost at 
the same hour, a not less remarkable appearance was witnessed 
at Hitzkaja-Saschtschita, about seventy-five miles to the south 
e£ Qranhurg. Two coliimiiB of a white cqIout rose ^m the 
horiaaii equidistant from the oioon, which at the time had net 
riaen fiur ; about the middle of their height they appeared bril* 
liant and modat, eunred* Several horiaontal bands sprung from 
thb poiat^ the most brilliant of which extended towards the 
moon, in whidb they appeared to unite, so that iu this way they 
appeared to form a great H. In the town of U£a, the seat of 
the government of the same name, situated S80 miles to the 
north of Or^aburg, a phenomenon similar to. that which was 
ohttf ved at Hitskaja-Sasditscluta, was perceived, but, according 
to the accounts which have been given, it was not quite ao bril- 
fiant'' 

GEOLOGY. 

2. Disengagement qf Inflammable Gas in the Interior of 
Coal Mines. — ^Monsieur Combes has presented a notice to the 
Boyal Academy of Sciences at Paris, which may serveas a sequel 
tq the remarks of Mr Buddie, an English engineer^ upon the 
evolfuUon of hydrogen gas in coal-mines. It seems quite cer- 
tmn» as stated in this notice, that the evolution of carburetted 
hydrogen im ooaI-4nines» has frequently a relation to the pres- 
•ure exercised externally at the. surface, so that tii^e is no dis< 
engagement where the external pressure is considerable, and 
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it b^ffiOBMS more and more abundant in proportion as this pres* 
aiir^'ia dimiabhed. Besides, Ibfe pnssive under wfakh the gas 
oonmeaees to be evolved from the poces of the coal, varies m 
differeBtl miaes. It is sometimes asarcely soperior to die eommon 
preasufe of the aftmofiphere, as without doubt iathe case in aiany 
0f the mises in NortbumberlaDd, in wfaidn aecocdiQg to Mr 
Biauldle, the atmosphere faeeaiaies explosive when the b m rome ter 
b loiTy whilst BOffceiy a. trace of iniaacuBiable air is to be found 
when the baroB»ter is very high» At other times, it eaeeeda con- 
siderably the pressureof the atmosphere. Monsieur Combes states 
the following aa a proof of thi& We give the statement in his 
own words^ ^ In the year 18S0, 1 caused the shaft of acoal-pit 
at Latoiir, near Firmtni^ Department of the Loire, to be emptied 
of the water it eontaified* Tbia pit had for many yeara been 
abandoned) on aceount of the immense quantities of inflamaaahlt 
air whioh had been generated in the gaUerffis* which had oeea* 
sioned so many deplomUe accident^ that dbs workii^ c»irid net 
be continued, on aooount of the imminent risk. The pit was 
880 feet deep at the piaee where it reached tha roof of the gal- 
kries in the coal, ami it was filkd wixh water to within 65 feet 
of die surfwse. This free portion of tii& pit contained only at- 
mospheric air,, widmut a sii^fle trace of carburetted hydregan. 
When the water was pumped out to the depth of 198 feet from 
the surface, the roof of the galleries bring still eovored with ym- 
tcr to the extait of 37 feet, the gas b^an to be dbengaged 
through the column of water still in the pit, with a ncnse such as 
a eopions sprii^ would havse made by falling from the uj^aer 
part of the shaft. After this event, the air in the pit continued 
to be in the highest d^ee explonve. One day two workmen 
incautioualy descended into the pit to dhsoover the sprii^, which 
they suiqfMieed issued from the upper past ctf the shaft ;' they 
took a common lamp along with them, and when they had de^. 
aeended about 45* feet^ thmr kmp set fire to the gas; when, fiuT'- 
IttnH^ enoa^h^ only tiM upper layer ^cploded. One of the 
workmen was severely scorched. When they bad ascended to 
the surfaee^ and a. wi^i dt burning straw was throsm into dte 
pit, a very great enploaimi waa the immedials result; Thua, in 
tlds mine^ the iniammiBMe gas waa evoLvisd under a prsssuce? ^ 
kast tqual to two atmospheres, and probaUy much moie ; tiie 
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dtaft was in fact opened upon the most elevated portion of the 
workings, and all the galleries communicating with it had a ra- 
pid descent, following the inclination of the bed, which was at 
an angle of IS'' or 9Xf. The escape of the gas through this 
depth of water continued without interruption, with the same 
intensity, during several months. I may add, that, after I 
had caused a horizontal floor of planks of fir to be constructed, 
and covered over with ^about six feet of stiff clay, well pressed 
down, and sunk to the bottom of the shaft, the gas escaped much 
more sparingly across the fissures of schistous rock, but still in 
very considerable quantities. In those beds which retain the 
hydrogen only under such great pressure, it is manifest that the 
quantity will vary to a very trifling extent, with the variations 
of the barometer. Nevertheless, in certain circumstances, the 
air in the mine is more charged with gas, as during the time of 
a storm, when the barometer is low, than in calm and fine wea- 
ther, with a dense atmosphere.^ In the work to which this no- 
tice is, as we have said, a kind of supplement, Mr Buddie, when 
treating of the explosion which took place on the 3d of August 
1830, in the coal-mine of Jarrow, points 014^ two causes which 
are the cause of explosions in the coal-mines in the north of 
England ; Ist^ The numerous fissures and rents in the encasing 
rock, which thus form cavities filled with gas, whence it issues 
in greater or less quantities, according as the pressure of the 
atmosphere is more or less; Sd^, Blind cavities in the coal, 
seam itself, or in the surrounding rock, whence the gas suddenly 
escapes, when the galleries reach and open them up. M. Combes 
confirms the existence of this second cause of disengagement, 
from the occurrence of accidents which have happened in French 
mines; and, among others, by an explosion which happened on 
the 10th of April 1824, in the coal-mine of Ronchamp, in 
Haiite-Saone, when twenty miners were killed, and sixteen most 
severely injured. According to the reports of the engineers|[of 
the mine, inflammable gas had previously very rarely, and in 
very small quantities, manifested itself in this mine. A trifling 
disengagement had taken place in a try-work which was begun 
at the bottom of the pit of St Louis, close to a fault/ lii a re^ 
pQFt which M. Thirria gave in to the Director-General of 
bHdgfig, foadsj luid aaines, he remarks^ ^ It was iikiafi^iied that 
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the gas might be got rid of by means of a ventilator, which 
diould propel it into a gallery of transport, in which the current 
of air was so strong, that it sometimes blew out the lamps of the 
workmen. The engineers supposed that the gas, instead of hav- 
ing been forced out of the mine by the current of air, was forced 
only into some old abandoned workings which were situated at 
the extremity of the gallery of transport, behind pillars and 
walls, and some rubbish ; and that it was there ignited, owing to 
the falling down of a part of the roof of this cavity, whereby a 
great quantity of the gas was suddenly expelled, or possibly 
owing to some of the workmen having taken a lamp into it. 
However this may be, the gas has begun to shew itself in the 
works, in the neighbourhood of the fault of the pits of St Louis ; 
and this circumstance recurring frequently in the mines, it be- 
comes important to recommend it to the peculiar attention of 
miners, and to point out to them the means of its prevention.^ 

8. Analysis qfa Clay Ironstone^ Jhrming a bed twelve inches 
ihickf in the Coal Formation at Wardie, to the westward of New* 
haveriy near Edinburgh ; by William Gregory, Esq. M> i?.— • 
No.l.from a depth of twenty fathoms and five feet, contains in the 
calcined state, as given to me in 100 parts. Matter insolnbie in 
acid (sand), 19 6 ; Peroxide of iron, 7S 5 ; Alumina (clay), 8 5; 
Lime (a trace), 00; Moisture and loss, 4 4; = 100. — tio.% 
from a depth of twenty-six fathoms and four feet, contains in a 
calcined state in 100 parts, Insoluble matter, 87 8 ; Peroxide of 
iron, 564 ; Alumina, 3 5 ; Lime (a trace), 00; Moisture and 
loss, 8 8; = 100. — No. 1. when calcined contmns, therefore, 
about 50 per cent, of pure iron, calculated in the metallic state, 
and No. £, 40 per cent, neariy. — No. 8, in its natural state con- 
tains in 100 parts, Insoluble matter, 19 8; Protoxide of iron, 
45 9 ; Alumina, 1 5 ; Water and loss (a trace of lime) carbon, 
8(c. 883 = 100. — The metallic iron here is 82 2 per cent. ; the 
reason of the difference is, that by the calcination a quantity of 
water was expelled, so that in numbers one and tzao, the quan- 
tity of iron is increased in proportion to the weight of the mine* 
ral analyzed.. All the ores are remarkably good, and there can 
be no doubt that, with the addition of lime and other necessary 
fluxes, thpy will work admirably. I have scarcely seen ady ores 
of the coalfield comaining.sO: much a^ 45 per «ent. nrotteide ; 
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and U is probable that Nos. 1 and 3 cdntaio a good deal more 
than ibis. All, I have do doubt, in the natural state oohtaio, 
as Nd. S doesj some carbooaceotts matter, but the quratity of 
this is not large.* Dr Gregory adds, that the quality of the 
ironstone of Wardie is not surpastol a«d scarcely equalled in. 
any iron-work in Scotland.— ^omf^MUfiaaleKl iy Ccftam Bomatt 
qf Wardie. 

4. Vdkimos ^ EaftUs^Mika^'^In the neoaui vcdmne of £r* 
man^ travels^ which is soon ta i^ipear, the followiag he^bts of 
vcdcaoos are ghreii : The sutnmk ot the volcatao ot Eliutachewdc, 
4804 metres «bove the level of the dea ; the summit «f tiie yidU 
oaoo of Tolbatschinsk^ 2S34 mcftres ; the summil; of the vrieaiio 
of Scbtv^utsdi, 9StH tnetrea. Xlinrtaehewdi: ia the higfaeat 
pant in the Pemnaula of Kamtaahatluu The limit of perpetual 
now is 1618 mstna. 

5. Temperat»Br9 4f ihe lOnes M ihe LeMiUa md ^mmm. 
Sprues (m ike Rhk^-'^n^Qcxmm^Q^ 

Leadhills (says Professor Forbes, in a niote lo (ihe editeir), I si^ 
gestod to my friend and fonner pfipil» Mr Znringbr Newton, the 
inportanoe <^ determinitig the tcanperatttre of the sprii^ in the 
bottott of LeadhiH mines at this parCicidBr epoch ; the workioga 
having been dieicontinued since the end of March, any aupfvosed 
iafluence of nimal heat and lights is a^ioided, and yet the pump- 
iag of the water has been rq^uiariy curried on. Mr Irving 
immediatdhf and zealously ulKlertodk the inquiry, and deaoend- 
dd to the deepeat part of the miiie oa die 16th <rf May^ and 
feuad the temperature of the water in ihe bottom to be 49^ 
This was at a depth of ninety-five firtboma below the Bairow 
Boad or entranoe to the Suaanna vein. A iqwing aft lihe upper 
level had a tempemtiu^ of 44i\ The temperature of the air at 
seventy-five fathoms, where there was free t&milatian, was 58^, 
aad at about half that depth, also in a current, it was only 6(f. 
The facts are therefore entirely in accordance with pubUshed 
obsarvations on the increase of tempen^ure with depdi, and are, 
I presume, the first of the kind made with care in Scotland. 

* The ironstone of Wardie is also interesting not only on account of the 
coprolites it contains, but also from its having afforded many new and rare 
fos^I ilshes, discovered there by l^rd Greenock, ofwMch descriptions and 
figoinkave been pMAcd in Agniia^giMt work oalbasfl . 
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Mr Irnng has promised to pursue t^ese experiments, and I 
hafe procured for him some of the standwd ingtrutnents espe* 
oiafljr designed for this purpose furnished by the British As80» 
datimi.—- In relation to an interesting class of fads noticed in 
M. JffisehoflPs paper on the t^aperature <^ springs in the last 
auBober of your Journal, naioely, that many springs have a 
soean temperature a few degrees above that of the air at the 
place, I b^ to add my tes^nony fnxn observations made in 
the volcanic country of the Rhine. I am scarcely yet prepared 
fiom the tesdmony of my own observations to consider the fact 
to be so general as the German naturalist supposes. The foU 
kming extract from my journal will shew tluvt in the particular 
cases in question I had arrived at the same conclusbn, but that 
I «eas disposed, to attribute the eflect to a local cause : — << M 
August 1885t— Near the lower quarry [of Bell near Obermeok 
nig], and in the bottom of the valley, rises a very fine minend 
spring, very shnilar in every respect to that c^ Tonistein [near 
Laach]. It contains moi^e iroD, and the quantity of carbanie 
acid [gas] evolved k perfecdy enormous. Both springs have 
their origin in nearly similar cinoumstances, namely, at a junc- 
tion of tufa with clayslate. Their temperature, it is remarki- 
able, is almost the same, that of Tonistein being 56.°5, that of 
the present one (which is i^ar Ofaermenidg, and is called the 
Eesselbron, according to Hibbert) S^.'S. Its bright must be 
considerably above die other. Riring as these springs do from 
valleys of ccxnmon dayalate aserely filled up with accidental 
eruptions [of trass or vdcanic mud], may we not conclude that 
the progress of secular refrigeratian has not 3^ reduced the 
tempovtnres oi the lower stista of the difficultly conducting 
mass of tufis to the mean temperature of the place, whidi these 
ewlremdy copious springs ceitainly exceed by sevenal degrees.^ 
6. Frogresrivs Rise rfa portion of the bottom cfike Medi^ 
terranean. — tl. Theodore Yiriet latdy addressed a note to the 
French Academy of Sciences, in which he directed the attention 
of geolo^sts to the probability of the speedy aiq)earance of a 
new idand in die Gredan Archipelago, in consequence of the 
progressive rise of a sunken solid rode (composed of tradiydc 
obsidian 7) in the gulf of the volcano of Bantorin. The follow- 
ing are the author^ observations on this subject : — ^** Towards 
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tbe end of the last century, at the period when Olivier vitited 
Santorin, the fishermen of the island asserted that the bottom of 
the sea had recently risen considerably between the island of 
Little Kaim^ni and the Port of Thera ; in fact the soundings 
did not give a greater depth than fifteen to twenty fathoms, 
where formerly the bottom could not be reached. When Co* 
lonel Bory and the author visited the island in 18^9$ they were 
able not only to confirm the truth of Olivier^s statement, but 
also to ascertain, by .various soundings, that the rise of the sub- 
marine land had continued, and that at the point indicated the 
depth was not more than four fathoms and a-half. In 1830 
the same observers made new soundings, which enabled them 
to determine the form and extent of the mass of rock, which in 
less than a year had been elevated half a fathom. It was found 
to extend 800 metres from east to west, and 500 from north to 
south. The submarine surface augmented gradually to the 
north and west, from four to twenty-nine fathoms, while to the 
east and south this augmentation amounted to forty-five far 
thoms. Beyond this limit the soundings indicated in all direc-^ 
tions a very great depth. I have lately been informed that Ad- 
miral Lalande, who, since 18S0, has twice returned to Santorin, 
ascertained that the rock still continues to rise ; and that, in 
September 18S5, the date of his last vint, the depth of water 
amounted to only two fathoms, so that a sunken reef now exists 
which it is dangerous for brigs to approach. If the rock cond- 
nues to rise at the same rate, it may be calculated that, in 1840, 
it will form a new island, without, however, those catastrophes 
which this phenomenon seems to presage for the gulf of Santo* 
rin, being a necessary consequence of the epoch of its appearance 
at the surface of the water. Since the eruptions of 1707 and 
171^ which produced the new Kaim^ni, volcanic phenomena 
have completely ceased in the gulf of Santorin, and ttie.volcano 
seems at the present day quite extinct. Nevertheless, the rise 
of a portion of its surface seems to demonstrate continual efforts 
to make an eruption during fifty years; and that, whenever 
the resistance shall not be strong enough to offer a sufficient ob- 
stacle, the volcano will again resume its activity.^ 

7. Remains of Quadrupeds in the Oditic System tf Rocks. — 
Hitherto the only foasil remains of the mammalia known to na- 
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tundists, <Ader than the chalk fcffmation, were those of a qpecies. 
of Opossum, or Didelphis, found in the oolitic rocks of Stones^* 
field. Some years ago, Hugi, professor at Soleure, discovered^ 
in quarries in that part of the oolitic system named Portland 
Stone, remains of true quadrupeds. Very lately, these neglected 
observations of Hugi have, we are told, been confirmed and 
strengthened by additional discoveries in the same quarter, made 
by a Mr Gressy. He, in a communication to the Natural His*, 
tory Society of Strasbourg, enumerates the following animal re- 
lics as having been found inclosed in undoubted beds of Fort- 
land stone, along with remains of crocodiles, emys or fresh-water 
turtles, &c, viz. bones of Paleotherium, the Anoplotherium gra* 
die, of a kind of hedgehog, and a pachydermatous or ruminating 
animal, the size of a sheep. 

8. Temperature of the d^erent Tertiary Deposits at the 
Epoch qfilieir Formation. — M. Deshayes has communicated to. 
the French Academy of Sciences a notice on the deteripinatioa 
of the temperature of the tertiary periods of Europe fh>m the. 
knowledge of the fossil shells which these formations contain.. 
The author commences by detailing rapidly some facts, relative 
to the distribution of molluscous animals in proceeding from the 
north to the south, and principally from the North Cape to the. 
Gulf of Guinea. " If" (says be) " we take as a whole the small, 
number of spedes living in the north, we can divide them into, 
two perfectly distinct cat^ories : the one. series peculiar to the 
cold seas and never passing their limits ; and the other, indud- 
ing a smaller number, living, also in the temperate seas of Ger- 
many, France, and England, with the species belonging to these 
seas. In examining the moUusca of our temperate sea!>, in which 
there exists a larger number of spedes than in the seas of the. 
north, it is easy to divide ibem into three series. In the first 
are included the spedes I have just indicated, those which ex- 
tend to the seas of the north ; the species of the second series 
extend to the southern seas ; and those of the third are peculiar 
to temperate seas. In the intertropical region similar pheno-^ 
mena present themselves. There we find a greater nivmber of 
spedes than in the two preceding regions ; and if some among 
them occur also in the temperate region^ a large piao^tion are' 
peculiar Xo the equatorial regions. These, theatf arecthe general 
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fiictSi and we may already draw from them the general codse^ 
quence that each group of species represents the mean tempera* 
tare of each of these regions. But there are certain species of 
more local and others of more general occurrence. Thus, to 
give an example of the latter, the Bucctnum undatum is found 
from the North Cape to the Senegal, modified according to the 
temperature ; and it is easy to distinguish the varieties peculiar 
to the three principal conditions of temperature. Other species, 
more sensible to the influences of temperature, are much more 
local, and they are precisely those which it is the most hnportanrt 
to know. The following are some of tliem. The Buccinum 
glaciale and Cardium Groenlandicum do not extend beyond the 
polar circle, and are found in Norway and Greenland. The 
Terebratida psiUacea lives between the fifty-fifth and seventy- 
fifth degree. In my opinion these species and several others 
represent the mean temperature of the north of Nc»-way. 
The Tellma BdUiea^ Patella noachinoy Natica dausa. Par* 
teUa testudinalisy several species of the genus Astarte^ and 
some other species, seem to me to represent the mean tempera* 
ture of the north of England, the south of Sweden, and Den-> 
mark. In the English Channel, on the coasts of France and 
England, there exist several species peculiar to our temperature, 
such as the Psammobia vespertiriaj Pecten irregularis, &c. The 
coasts of Spain and Portugal are less known than those of New 
Hdiland and North America. Among the large number of 
species known in the intertropical zone, there are a great many 
which are peculiar to it, and which, accustomed to a high and 
little varying climate, do not occur living in any other part of the 
surface of the globe ; they express then with fidelity the tempera^ 
ture of the seas in which they live. These facts relative to the 
coincidence of the temperature with the presence of certain 
species, necessarily preceded the remarks which I have to make 
regarding the temperature of the geological epochs of tertiary 
deponts. I ought to add that, in order to determine this inte- 
resting question, it was necessary to compare carefully all the 
known living species with all those found in the various tertiary 
formations of Europe. The following are the principal results 
obtained by the aid of this long investigation : — 1. The tertiary 
formations of Europe do not contain a single species in common 
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"Witb tbe subjacent secondary formations ; 2. The tertiary for- 
mations are the only ones containing fossil remains of species 
which live at the present day; 3. The analogous i^cies are 
more numerous in proportion as the formation is more modern, 
and reciprocally ; 4. Constant proportions (3 in 100, 19 in 100, 
SI2 in 100), in the number of analogous species, determine the 
age d the tertiary formations ; 5. The tertiary formations are 
in superposition, and not in parallelism, as was at first suppo- 
sed ; 6. The tertiary formations ought, according to their zoo- 
4<^cal characters, to be divided into three groups. We shall 
flow give the conclusions relative to the temperature of the three 
aeries of tertiary strata at the epoch of their formation. Tlie 
most superficial tertiary formations w€re deposited when the ttm- 
pemture of Europe was nearly similar to what it b at present. 
The proofs are the following: — The tertiary formations of this 
■ age in Norway, Sweden, Denmark, St Hospice near Nice, and of 
. a part of Sicily, contain, in a fossil state, all the identical species 
of the corresponding seas. These same formations of the Me- 
diterranean side of France, of Spain and Piedmont, of Italy, of 
Sicily, of the Morea, and of Barbary( Algiers) contain a great por- 
tion of the species which live in the Mediterranean, but contain 
also some whose dialogues no longer exist, or are distributed in 
small quantity ia the hot regions of the Atlantic Ocean and in 
tbe Indian Seas. These observations have induced me to be- 
lieve that the Mediterranean has experienced a slight depression 
of temperature, since the chain of the Atlas on the one side, and 
that of the Apennines on the other, assumed their present relief. 
During the second tertiary epoch, to which belong a great num- 
ber of small basins, scattered especially near the centre of Europe, 
the temperature has been very different from that which at pre- 
sent exists in these places. In fact, the species peculiar to 
the Senegal and the sea of Guinea, those which best represent 
the temperature of that part of the equatorial zone, are found 
in the fossil state in the beds of this second period. The tem- 
perature of the third period, at first a little more elevated than 
our own in the Mediterranean basin, has become similar to that 
which we experience ; in the north the species of the north are 
fossil ; in the south the species of the south. Thus, since the 
commencement of the tertiary formations, the temperature has 
been constantly diminishing, passing in our climates ^^^"Q^^pp 
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..^uatorial to that of our own day ; it is easy to determine the 
difierence. Natural philosophers, by resting on their beautiful 
theories of heat, have doubtless been able to suppose a priori 
Ahe changes of temperature of which I have qpoken ; it is^ never^^ 
.theless, curious to perceive their conjectures confirmed by a 
science for a long time neglected, and which no one thought of 
directing to this new object.**? 

HYDKOGEAPHY. 

9- 7%^ Level of the Caspian much belcm that tfthe Ocean.-^ 
In 1814, Messrs Engelhardt and Parrot attempted to determine, 
by means cxf the barometer, if, as was long ago supposed, the wa- 
ters of the Caspian Sea are less elevated than those of the Medi^ 
.ioranean and the ocean. The mean of three determinations 
gave a difference in this respeet of 98 metres. But subsequently 
M. Parrot having thrown some doubt cm the result of these ob- 
servations, made in 1814, M. Erman has taken up the subject, 
and the following is the result of his investigations : Barometri- 
cal, observations made for seven years at Kasan, compared widi 
•correspondingobseirvations inade during the same period at Dant-^ 
zig, give 31;8 metres as the height of the former town above 
the level of the Baltic* This result is confirmed by six years^ 
observations at Mitau. Hence, with the assistance of levelling, 
M. Erman concludes that the height of the junction of the Ea- 
sanka with the Volga, is only 8<8 metres above the Baltic. 
Thus, in order that there should be a coincidence between the 
.levels of the Caspian and the Baltic, it would be necessary that, 
in the extent of 205 German miles between Easan and Astracan, 
. the descent of the river should not be more than 8.8 metres, 
•which seems inadmissible. The descent of the Volga from Tor- 
jok to Easan, in an extent of 15S miles, has been measured. 
Supposing that, in the remainder of its course, the river follows 
the same law, M. Erman has ascertained that the depression of 
the Caspian Sea, , compared with the Baltic, would be eighty- 
four metres — ^a result which does not differ much from that 
. (ninety'-eight metres) obtained by Messrs Engelhardt and Parrot. 
10. Spring at the Summit of a Mountain. — M. Durieu, who 
lately m^de a scientific journey in the kingdom of the Asturias, 
mentions the following important fact in physical geography : — 
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« A bencFtifiil vpring flows from the bighest point of tli^ peak 
of the Saprantina ^ but, as this peak is not commanded by any 
neighbouriDg summit, we mu^t necessarily suppose that the other 
branch of the syphon must be placed at a great distance to the 
east, to receive, on the flanks of the mountains covered by per- 
petual snow, and having a much greater elevation, the water 
which issues from the extremity of the shorter branch, and which 
an extraordinary accident or a concealed natural cause, has 
forced to ascend to the top of a pointed peak.^ 

BOTANY. 

11. FossU Ferns.^^The following general conclusions re- 
garding the geologioil and geographical distribution of fosal 
ferns, are contained in a recent memoir by Professor Goppert. 
The beds of the coal formation contain the largest number of fossil 
ferns, viz. 18S, while the muschelkalk, and the chalk and tertiary 
formations, contain the smallest number. The total number of 
these fossil vegetables at present known amounts to 868, of 
wbidi ninety-two have been found in Silesia, twenty-nine m 
Bohemia, fifty-six in the other countries of Germany, forty-^nine 
in France and Belgium, eighty-nine in Great Britain, three in 
Denmark and Sweden, one in Italy, eleven in North America^ 
one in Holland, and four in the East Indies* The ferns that 
are the most widely distributed on the globe are the following : — 
Alethopteris SerUi (in England, France, Sileaa, Pennsylvania), 
Netiropieris anguHifidia and N. abutifblia (in England, Bohe- 
mia, Silesia, Pennsylvania), and JV. Lohsii (in England, France, 
Belgium, in the districts of the middle Rhine, in Bohemia, and 
Silesta). Most of the ferns of the Jura formation occur in Eng- 
land. The number of fossil ferns amounts neariy to a third of 
the total number (dOO). of fossil vegetables at present known. 
But it is very probable that we are acquainted with but a small 
portion of these fossils. Several genera of ferns belong exclu- 
sively to one or to two formations. Thus, the following occur 
only in the coal formation i^^Gkichemtes^ BalaniUes, Beineriia^ 
Bockschia^ Danasites, Btpladtes, Ghckeria^ GlossopteriSf Stef^ 
fetmoy Woodwardites ; dnd the same formation contains also the 
most of the species of the genera Aspknitesy JdianHtes^ A&pu 
dUes^ AktRopterUj CfMan^kes, CyathMes^ HemitetU€9^ Neu- 
ropteriif Odontapteris, TrkhamanUes, and HymenophyUiieg 
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The two genera AnomopCeris and SodlopendriUs are peculiar to 
. the gris bigarrS. The genus A^terocarpus occurs in the coal 
formation, and also in the Keuper, Pachppieris only in the Jura 
series, and most of the species of Acrogiichites and Polypodites , 
in the same formation. Fossil ferns of all fcnrmations, without 
even excepting those of the chalk and the Mdasse^ present a 
striking resemblance to the tropical species of ferns, but none 
to those of temperate and cold climates. One of the principal 
conclusions to be drawn from the geological distribution of fossil 
ferns is, that each formation has particular species, which differ 
essentially from those of other formations. To this there are 
very few exceptions. Silesia is remarkable for its extremely rich 
fossil flora, for no less than 920 species have already been found 
in that country. The fossil flora of England resembles greatly 
that of Silesia. Excepting the genus Stigmariaj which is com- 
mon to the transition and the coal formations, no species has 
been found in two formations. Finally, it is remarkable that 
dicotyledons and junci occur both in the most ancient and in 
the most modern deposits, a fact which tends to prove that 
there is little foundation for the opinion that at the earliest 
epochs cellular plants only existed, afterwards monocotyledons, 
and then at a later period dicotyledons. 

ANTHROPOLOGT. 

12. Prospects of the Negro Popuiatian in South America^ 
and qf the gradual extinction of the original inhabitants of 
the New World, — ^We behold (says the Foreign Quarterly) with 
a conviction which no arguments can weaken, with a vivid- 
ness of perception which no efforts of our own can soften, the 
certainty of an impending and tremendous conflict between 
the white and the negro, the coloured and the Indian popu- 
lation, the fearful nature of which it is as easy to foresee as it 
is awful to contemplate. Such is also the opinion of Dr Poep- 
pig, who, in his account of Chili, has the following observa- 
tions : — " No country in America enjoys, to such a degree 
as Chili, the advantages which a state derives from an homo- 
geneous population and the absence of castes. If this young 
republic rose more speedily than any of the others from the 
anarchy of the revolutionary struggle,*and has attained a high 
degree of civilisation and order, with a rapidity of which there 
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is DO other example in this continent, it is chiefly indebted for 
these advantages to the circumstance, that there are extremely 
few people of colour among its citizens. Those various transi* 
tions of one race into the other are here unknown^ which stran- 
gers find it so difficult to distinguish, and which, in countries 
like Brazil, must lead, sooner or later, to a dreadful war of ex- 
termination, and in Peru and Columbia will defer to a period 
indefinitely remote the establishment of general civilisation.* * ♦ 
If it is a great evil for a state to have two very different races 
of men for its citizens, the disorder becomes general, and the 
most dangerous collisions ensue, when, by an unavoidable mix- 
ture, races arise which belong to neither party, and in general 
inherit all the vices of their parents, but very rarely any of their 
virtues. If the population of Peru consisted of only Whites and 
Indians, the situation of the country would be less hope- 
less than it must now appear to every calm observer. Des- 
tined as they seem by Nature herself, to exist on the earth 
as a race, for a limited period only, the Indians, both in the 
north and the south of this vast Continent, in spite of all the 
measures which humanity dictates, are becoming extinct with 
equal rapidity, and in a few centuries will leave to the whites 
the undisputed possession of the country. With the Negroes 
the case is different ; they have found in America a country 
which is even more congenial to their nature than the land 
of their origin, so that their numbers are almost everywhere 
increasing in a manner calculated to excite the most serious 
alarm. In the same proportion as they multiply, and the white 
population is no longer recruited by frequent suppUes from the 
Spanish peninsula, the people of colour likewise become more 
numerous. Hated by the dark mother, distrusted by the white 
father, they look on the former with contempt, on the latter 
with an aversion which circumstances only suppress, but which 
is insuperable, as it is founded on a high degree of innate pride. 
All measures suggested by experience and policy, if not to amal- 
gamate the heterogeneous elements of the population, yet to or. 
der them so that they might subsist together without collision, 
and contribute in common to the preservation of the machiiie of 
the state, have proved fruitless. * ♦ * The late revolutions have 
made no change in this respect. The hostility, the hatred, of the 
many coloured classes will continue a constant check to the ad- 
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vanceineht of the state, full of danger to the prosperity of the 
individual citizens, and perhaps the ground of the exdncticNi of 
entire nations* The fate which must, sooner or later, befall 
the greater part of tropical America which is filled with negro 
dares, which will deluge the fairest provinces of Brazil with 
blood,, and convert them into a desert, where the civilised white 
men will never again be able to establish himself, may not indeed 
afflict Peru and Columbia to die same extent ; but these coun- 
tries win always suffer from the evils resulting from the presence 
of an alien race. If such a country as the United States feels it* 
self checked and anpeded by its proportionably less predomii 
nant black population ; and.if there, where the wisdom and power 
of the government are supported by public spirit, remedial mea- 
sures are sought in vain ; how much greater must be the evil in 
countries like Peru, where the supine character dl the whites 
favours incessant revolutions, where the teinporary rulers are not 
distinguished either for prudence or real patriotism, and the in- 
finitely rude jN^ro possesses only brutal strength, which makes 
him doubly dangerous in such countries, where morality is at 
90 low an ebb. He and his half descendant, the mulatto, joined 
the white. Peruvian, toexpel the Spaniards, but would soon turn 
Against their former allies, were they not at present kept back by 
want oX, moral energy and education. But the Negro and the 
man of colour, far more energetic than the white Creole, will in 
time acquire knowledge, and a way of thinking that will place 
them on a level with the whites, who do not advance in the same 
proportion so as to maintain their superiority.^ Wh^ we con- 
sider all itbeae circumstances, when we see Buenos Ayres even 
now harassed by perpetual wars with the Indians, when wethiok 
of the. frightful crimes that have already taken place at Para, we 
cannot but anticipate the consequences that must ensue if the 
Negroes should rise in a gen»«l insurrection, and be. joined by 
the native Indians. We wonder at die blind infatuation of the 
Brazilians, who, in defiance of their own laws, still import 10(^000 
new slaves every year from Africa, and we feel our minds de- 
{MT^ss^ by the melancholy persuasion, that the future fate of 
tlpese. fine. coun tries wiU prove even more tremendous than the 
awful det^wciation which threatens to visit the ^s of the fathers 
upon, the ichildren^ even to the third and fourth generataon. 
18,./ri9^ica/ and Siatigtital Beeearcheg an ike Caueee qfik$ 
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Plagtte, By M. db Segur Dufbyrom. — M. de Segur Dupey. 
ron bad already attempted to prove that the plague comes to 
Europe, chiefly from Egypt. This proposition not having been 
generally admitted, he has thought it necessary to develop fur- 
ther this part of his researches. In examining the correspon* 
dence of the consuls preserved in the archives of the Foreign OfRce, 
M* de Segur has found that two circumstances are indicated, 
which, in certain cases, may produce the plagiie in Egypt 
These circumstances are, 1. Famine ; 2. Malignant Fevers. But 
famine in Egypt is generally caus^ by the too great or too small 
rise of the Nile. After a small inundation, little of the land 
having been irrigated, but a small portion can be sown ; and 
after a great overflow the waters require a long time to retire, 
and the seed-time passes before all the grain has been deposited 
in the earth. Hence M. de Segur has searched in Arabian 
authors for information regarding the height attained by the 
Nile, in the greatest possible number of overflowings, and he has 
inquired if, in the years corresponding to the too small and too 
great inundations, the plague has hot existed somewhere. His 
investigations have been limited to the period comprised between 
the middle of the tenth century, and the middle of the fifteenth, 
because the works which he has been able to consult, notice 
only the inundations during that epoch. Of fifty to fifty-five 
plagues that have occurred in Europe during these five cen- 
turies, forty coincide with the too great or too small risings of 
the Nile. As the great work on Egypt contains a table of the 
heights of the river from 1737 to 1800, the author has been able 
to ascertain if in that number of years the plague occurred in 
the country after unfavourable inundations, and he has found 
that of fourteen plagues which took place during the period, 
thirteen coincide with the bad inundations which produce 
famine. After an examination of the correspondence of the 
consuls in Syria, and in the islands of the Archipelago, M. 
de Segur endeavours to prove, 1. That the plague prevailed in 
Syria and the Archipelago only after it had previously mani- 
fested itself in Egypt ; 2. That the famine in Syria and the 
Archipelago has been followed only by malignant fevers, and 
never by the plague, unless when it existed in Egypt ; and he 
concludes, that the famine in Syria and the islands of the Archi- 
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pelago may be regarded as the origin of the same maladies it 
produces everywhere; but that in Egypt it gives rise to results 
which follow it in no other country, since it is almost always ac- 
companied by the plague. In conclusion, M. de Segur remarks, 
that in Egypt there is a particular cause which increases the 
'malignant fever, so as to give it all the characters of the plague, 
and this cause exists only in that country. 

NEW PUBLICATIONS. 

1. The Physical and Inlellectual Constitution of Man considered^ 
By Edward Meryon, F. R. C. S., &c. London : Smith, Elder. 
& Company. 1836. 8vo, pp. 240. 

This agreeably written and interesting little volame we recom- 
mend to the parti cnlar notice of our readers* 

.2. A Geological Sketch of the Tertiary Formation in the Provinces 
of Grenada and Murda in Spain, S^c, By Brigadier Charles 
6iLV£RT0P. London : Longman & Rees, Svo, pp. 236, with 
plates. 

Silvertop is one of that active and enterprising corps of military 
officers who of late years have devoted their time to the advance- 
ment of geology. Like Marchison, their geological chief, Silver- 
top is not a mere mnseum or closet, or society geologist, but an in- 
defatigable and sttccessfal labourer in the field, as is shewn by the 
interesting work now before us, which we doubt not will be prized 
by all true lovers of practical geology. 

3. Ascent to the Summit of Mont Blanc in 1 834. By Martin Barry, 
M. D. F. R. S.E., Member of the Wemerian Society, &c. Black- 
wood & Sons, Edinburgh, Svo, pp. 119, with plates. 1836. 

Of this successful ascent to the highest point of Europe some ac- 
count has already appeared in this Journal ; but the volume before 
us contains many valuable and interesting additional details, and also 
a luminous history of the observations of all preceding travellers 
'who have reached or attempted to reach the summit of Mont Blanc. 

4. The Earth ; its Physical Condition and most remarkable Pheno- 
mena. By W. M. HiGGiNS, F. G. 8., Lecturer on Natural Phi- 
losophy at Guy's Hospital. London: Orr & Smith. 1836. 
12mo, pp. 51-2. 

This amusing and generally correct view of the physical history 
of our globe will take its place among the more esteemed of our 
popular works on this subject. 
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List of Patents granted in Scotland from 18th March to 16/A 

June 1^6. 

1. To Francis Brewin of th« Kent Road, in the county of Surrey* Esq* 
for *"' a certain new and improved process of tanning.'*— ^Sealed at Edinburgh 
18th March 1836. 

2. To James Morison of Paisley, North Britain, mauufacturer, for ^ im- 
provements on the jacguard machine, and on what is called the ten box lay, 
and on the reading and stamping machines used in making shawls and other 
figured work/'— 18th March i83t;. 

3. To Luke Herbert of Paternoster Row, in the city of London, civil- 
engineer, for '■^ certain improvements in mills or machines for grinding and 
sifting farinaceous and other substances.'* — 23d March 1838. 

4. To John Brunton of West Bromwich, in the county of Stafford, cn- 
l^ineer, for **• certain improvements in the construction of retorts for generat- 
ing gas for the purpose of illumination.*' — 25th March 1836. 

5. To Miles Berry, of the office for Patents, 66 Chancery Lane, in the 
county of Middlesex, civil-engineer and mechanical draftsman, for '< a certain 
improvement, or certain improvements, in the system, or mode, or method, of 
working engines for exerting mechanical power," communicated by a fo- 
reigner residing abroad — 6th April 1836. 

. 6. To Joseph Chesseborouoh Dyer of Manchester, in the county of 
Lancaster, machine-maker, and James Smith of Deanstone, in the county 
of Perth, cotton-spinner, for ••' certain improvements in machinery used fot 
.winding upon spools, bobbins, or barrels, slivers or rovings of cotton wool, 
and other fibrous substances of the like nature.*' — 7th April 1836. 

7. To William Hale of Greenwich, in the county of Kent, late of Col- 
chester, in the county of Essex, civil-engineer, for " certain improvements 
on machinery apfylicable to vessels propelled by steam or other power, which 
improvements, or parts thereof, are applicable to other useful purposes.'*^— 
nth April 1836. 

8* To John Birkby, late of High Town, but now of Upper Rawfolds 
both of Liversedge near Leeds, in the county of York, card-maker, for " im- 
provements in machinery for making needle's." — ^llth April 1836* 

9. To Frederick CnAFLiif of Bishop Storford. in the county of Herts, 
tanner, for ** an improvement in tanning hides and skins of certain descrip- 
tions."--l 1 th April 1 836. 

10. To Charles De Bergue of Clapham Rise, in the county of Surrey, 
engineer, for ^' certain improvements in msu^hinery used for spinning and 
doubling yarn or thread, manufactured from cotton or other fibrous materiaL" 
— 11th April 1836. 

11. To Frederick Edward Harvey of the Horsely iTon^-works, in the 
parish of Tipton, and county of Stafford, meehanical draftsman, and Jere- 
miah Brown of Tipton, in the same county, roll-turner, for *' certain im- 
provements in the process and machinery for manufacturing metallic tubes, 
and also in the process or machinery for forging and rolling metal for other 
purposes." — 22d April 1836. 

12. To William Mauoham of Newport Street, Lambeth, in the county 
of Surrey, chemist, for ^' certain improvements^ in the production of chloride 
of lime, and certain other chemical substances." — 251h April 1836. 

13. To Thomas Ridoway Bridson of Great Bolton, in the county of 
Lancaster, bleacher, for '■* a certain improvement or improvements to facili- 
tate and expedite the bleaching of cotton, linens, and other vegetable fibres." 
—25th April 1836. ; 

14. To Joseph Libel of Arundel Street, Panton Square, in the county 
of Middlesex, Professor of Music, for '« certain improvemenU in piano fortes,*' 
communioated by a foreigner residing abroad — 28th April 1836r^ t 
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Ifi. To Akdrxw Smith of Princess Street, in the parish of St Martin in 
the Fields, and county of Middlesex, engineer, for ** certain improvements in 
engines for exerting power for driving machinery, and for raising and lower* 
ing heavy bodies."— 28th April 1836*. 

16. To John Burn Smith of Salford, in the county of Lancaster, cotton, 
spinner, and John Smith of Hali&x, in the county of York, dyer, for ^ a 
certain method or methods of tentering, stretching, or keeping out cloth to 
its width, made either of cotton, silk, wool, or of any other nbrous substances, 
by machinery." — 28th April 1836. 

17* To Robert Copland of Brunswick Crescent, Camberwell, in the 
county of Surrey, Esq., for <' improvements upon patents already obtained 
by him for combinations of apparatus for eaining power.'* — 6th May 1836. 

18. To William Preston of Sunnyside, in the county of Lancaster, ope- 
rative calico-printer, for " certain improvements in printing of calico and 
other fabrics."— 10th May 1836. 

19. To Henry Sharpe of Broad Street Buildings, in the city of London, 
merdiant, for '' improvements in sawing wood and other materials," commu* 
nicated by a foreigner residing abroad. — 10th May 1836. 

20. To James Cropper of the town and county of the town of Notting- 
ham, lace manufacturer, and Thomas Brown Milnes, of Lenton Works, in 
the county of Nottingham, bleacher, for " certain improvements in machi- 
nery or apparatus for embroidering or ornamenting bobbin-nett, or lace or 
cloths, stuff, or other fabrics made from silk, cotton, wool, flax, or hemp," 
communicated by a foreigner residing abroad, and improvements made by 
themselves. — 10th May 1836. 

21. To Jacob Perkins of Fleet Street, in the city of London, engineer, 
for « improvements in the apparatus and means for producing ice, and in cool- 
ing fluids."— 13th May 1836. 

22. To William Gossage of Stock Prior, in the county of Worcester, 
chemist, and Edward White Benson of Wichbold, in the same county, 
chemist, for " an improvement or improvements in the process of making or 
manufacturing ceruse or white lead." — 20th May 1 836. 

23. To Henry Adcock of Summer Hill Terrace, Birmingham, in the 
county of Warwick, civil-engineer, for '* certain improvements in the loading 
and unloading of ships, brigs, schooners, and other vessels, at docks and quays, 
and in streams and rivers, and for the more facile transit and stowing of mer- 
chandize taken from ships, brigs, schooners, and other vessels at docks and 
quays, with a view to abridge human labour and economise expenses.— 24th 
May 1836. 

24. To John Whiting of Rodney Buildings Row, Kent Road, in the 
county of Surrey, Doctor of Medicine, for " an improvement or improve- 
ments in preparing certain farinaceous foods." — 24th May 1836. 

26. To Samuel Draper of*Basford, in the county of Nottingham, lace- 
maker, for ^' improvements in producing plain or ornamental weavings." — 
24th May 1836. 

26. To George, Marquis of Tweeddale, for ** an improved method of 
making tiles for draining, soles, house-tiles, and flat roofing tiles." — ^2lith 
May 1836. 

27- To Thomas Grabame of Nantes, in the Kingdom of France, but now 
of Suffolk Place, Pall Mall, in the county of Middlesex, gentleman, for '< cer- 
tain improvements in passing boats and other bodies from one level to ano- 
ther."— 26th May 1836. 

28. To Jeremiah Horsfall and James Kenton, both of Addingham, 
in the county of York, cotton spinners, for "certain improvements in engines 
used for carding cotton, wool, and other fibrous substances."— 1 3th June 1836. 

29. To Francis Pxttit Smith of Hendon, in the county of Middlesex, 
fiirmer, " for an improved propeller for steam and other vessels." — 15th June 
1836. 

30. To George Holworthy Palmer, of the Canal Grove, Old Kent 
Road, civiUengineer, for " an improvement in the purification of inflamma- 
ble gases, and an apparatus by whidi the improvement is applied, such appa- 
ratus being also applicable to other useful purposes."— 16th June 1836. 
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On Vokanos and Craters of Elevodtcm. By Leopold Von 

B0CH. 

Thb tour which I made in the autumn of 1834, with Pro^ 
fesaor Link and M. Elie de Beaumont, and aftertirards also with 
M. Dufrenoy, enabled us to determine more exactly some of 
those relations of elevaiion-craters, of which I formerly treated 
in the Academy, seventeen years ago, abd also in my work on 
the Canary Islands. 

Vokanos are the constant chimneys, the canals uniting the iir- 
terior of the earth with the atmosphere, which spread arbuiM 
themselves the phenomena of eruption from craters that are off 
small extent, and are only once in operation. Craters of ehva^ 
Hon, on the contrary, are the remains of a great display of 
power from within, which can and actually has raised islands^ dt 
several square miles in extent, to a considerable height. They ar^ 
conical and very extensive circular enclosures (umgebungen), with 
strata, which internally seem horizontal, but which oh all sides 
dip to the exterior in a mantle-shaped manner. From such en- 
closures proceed no eruptive phenomena, there is no canal con(^ 
necting them with the interior, and it is only rarely that We fitid 
in the vicinity or in the interior of such a crater traces of vol- 
canic activity still in operation. This difference seems to rte 
more an observation than a hypothesis. It is the separation 6f 
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appearances whose causes cannot be ascertained, or even investi- 
gated without such a distinction. 

That from the middle of such an elevation-crater, whose ac- 
tion was only for a short period of time, a new cone should arise, 
generally of trachyte, which becomes a permanent volcano, and 
spreads its eruptive phenomena over a wide circle around it, is 
strikingly and pre-eminently exemplified by the Peak of Tene- 
riffe. 

But, as in many other volcanos, melted substances which flow 
in the form of streams of lava, are raised to the edge of the vol- 
canic crater;.: it has been supposed to be a fundamental rtruth, 
that a mountain of this description must have been produced by 
means of such a rising up^ and the subsequent hardening of the 
flowing lava ; that thus, Vesuvius, even Etna, and many simi- 
lar mountains, have gradually been raised from a low level to 
their present height; and the certainty that volcanic cones must 
have attiuned their present elevation by this process, has led 
soiaie gc!o)og]i^t3tQrSuppQ!G!e;4nd assert a similar gradual increase 
dfi beight^li: the i^aspiof . ^be:e«pjk)s,ure8 of craters of elei^ion i al- 
ibovigh #(reaiai3 qf . Iftva never ioccur in elevation erat^, Qur 
jeumey h^ afforded tt^. complete proof, ihsLtrUv^^^nice^ne.eaB 
fnevlsr he prpeliteed hy He €onlimied building up of stneams ^ 
lavttj that its height can be increased only by tl^ sudden elevor 
tion if ^lid masses, .ap^ that the whole cq^s q{ Etna, Vemvius, 
VokanOi and Stromboi^ owe. their flrst, elevation to a sodden 
prc^tioQ above, the siiTface, 

• l^e have to thank t|)e uncea[si^g activity in observing o£ M> 
Elie de Beaumonlj, fpr the, chief pr^f ,of:tbis important fact, 
a pr<^ whicl^ I m^ t^rm truly striking, injiiriinch as it direct- 
ly seizes hold of th^,, subject, fmd, l^a^es.so ftfw difl^julties un- 
explained« He b(^xa»)ei5taipM'byttb§.<»r«fMl measurement of 
jsbout thirty .streams .toiind Efina, andjof a gr^at many on 
Vesuvius, that a.slyrpwaihaving an' jijpffJiiiatiQti.of QPor more can^ 
npt possibly fpjrm a:continwpiis,. mass-; ilifalU sb rapidly ^bat: it 
can acquire -only «p; jipi^Qj^d^^r^ble. tt^^knes^t-not a^iout^ting 
to. more than a f?jv,fe^t». It is pqiy when the iljclination is 
not more thap. 3%. tbat.tb^ mass can sprea^^ and can accu- 
mi^te to a considerably height* Now as the last ihircjl of 
Etna rises with an inclination of 89° to. 82% it i^ clear,' that 
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^hen evto a stream of lava flows from the great crater, which 
very rarely happens, it can produce very little eflect either as 
to th^ increase or the external form of the mass. Even at 
the bottom of the Vol (R Bove, which is a great subsidence on 
{he declivity of the volcano, the inclination of the streams is 
stiH 9* or 9*, and hence their thickness is so inconsiderable 
that their course is recognised by their black colotir, and not by 
their bank-like continuation. The form also of Etna is quite 
regular, rising up on all sides with a uniformly advancing out- 
line. The many, almost innumerable cones of eruption of the 
declivity and round the base, stand like warts on the vast 
colossus ; and the streams which flow from it so completely dis- 
appear at a short distance, that we must necessarily regard it as 
an absurdity to ascribe to them even the slightest influence in 
altering the form of the mountain. 

A few of Beaumonf s determinations may shew the truth of 
the conclti»on drawn : The great stream of lava which in 1669 
deistroyed many villages, and flowed past the walls of Catania to 
the sea, burst forth at the foot of the Monti Sosaif with an in- 
clination of 2^ 58^, and so proceeded eastwaids from Monte Pilieri. 
There, where the road from Nicolori to Torre di Grifb crosses 
this stream, its medium inclination up towards its source is 9" 45', 
and down towards the sea ^ S4f. Near Catania, where the 
breadth of the stri^am is much less considerable, its inclination 
is 5° or 6^, but soon diminishes towards the sea. ' The medium 
inclination of this rapid stream is therefore only fromS^ to 8^ 
The lower part of the stream of lava which'in 1898 threatened 
Bronte, has an inclination of V 61', and still presents to the eye 
a very distinct slope. The slightly elevated streains which de- 
scend very rapidly from the woods at Zafiarana have a medium 
inclination of G* 9ff. From the base towards Jicj i?ea2? where 
they form high banks, their inclination is S^'IS^^ The highly 
inclined and broken up streams of lava between Randazza and 
Lingtta grossa vary from 4'' to 4J^ 

A stream which desdBnds froni the Piano Arenoso, under the 
summit of Etna, to the steep Vol di Bove, has an inclination of 
24/*, but then it has only marked its course by u narrow line of 
very loosely cohering slag, like all other streams which descend 
from a similar height, with so great an inclination. 

/Google 



o2 

Digitized by ^ 



1^ M. Yob Buch on Vffkafios and Craters ofElevoHonf 

The same is the case on Vesuvius. The broad stream of lavi^ 
which is crossed before the Hermit^s Hill is reached^ descends 
^ith an inclination of 3^. The streams of 1804 and ISSSl, which 
pass the hill of Camaldoli, (jccm the Torre del Annunziata, have 
an angle pf pot quite 4^ The last cone of Vesuvius, on the 
contrary, rises witl^ an inclination of 28° to 80°* Very frequent- 
ly^ mych Qiore so than in other yokanos, streams flow down tbia 
$teep declivity. We look out for them» in order to ascend on 
their surface to the summit. Qut we never see them of great 
^li^tent ; they hardly ever have a greater thickness than four feet^ 
^nd at the edge of the crater their mass is like a ray on the 
slope. They pierce for themselves rapidly a deep and narrow 
flirro^ in the loose materials^ and cannot extend at all in breadth. 
Pn the ISth August 1805, Humboldt, Gay-Lussac, and my*, 
self witnessed this phenomenon. We were standing at 9 oVlock 
in the evening on the balcony of a window in sight of Vesuvius, 
^qd^enly a line of fire shot like ligbtqing from the summit to 
^he base^ and remained fixed on the mountain like a bqming 
thread. We proceeded rapidly in a boat to Torre del Greco ; 
bi^t the stream had already obstructed the great road. After 
such a sightji and after the ei^periments mentioned, we require 
no further arguments to convince us that mantle-shaped masses, 
pjt masses spreading oiH over a considerable space, cannot be 
streams of lava which have flowed on steep declivities; and -the 
^qb^eryations of Al. Elie de Beaumont giye (^rUunty to thi^ 
con,clu«on. 

Even though tb^ beds of which Vesuvius, Sonuna, Etna, and 
.l^tiroiuboli are composed, were sent from the interior of the eartb 
In a liquid state,, yet they cannot have been originally formed iu 
(he condition in which we now find them, viz. as the su^oundr 
ing masses of a steep cone ; but must have acquired their present 
form from a cause acting on themselves, viz. the elevation rouud 
a^ axis, which axis was opened up in the foi*m of a crater after 
the elevation. 

It is indeed yery remarkable and striking, that this was. not 
pbseifved at the first glance of the Vesuvius of our day. HamiU 
ton, it is true {Campi Phkgrei^ p. 68), makes the very well 
founded remark, that probably this volcano may have been firs;jt 
farmed at the time of the earliest of j^ll known cruptipns, thf^t 
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^hicb destroyed Herculaneum and Pompeii ; fot the very accu- 
rate Strabo gives a description of the mountaitiy which doe^ not 
lit all correspond with its present form, or with that it presented 
at the time of any of the emptions. He says : . dempto vertkei 
qui magna sui parte plamis^ toivs sterilis est. Geog. lib, v, — al 
mode of expression which cannot apply to a steep and sharps 
t(me like ouf Vesuvius. 




Vemvius, or Somma, according to Strabo, 

Strabo would certainly not have omitted to mention the double 
hill ; Spartacus would not have pitched a camp for ten thousand 
Radiators in the small crater of the steep Vesuvius ; Pliny would 
not have forgotten to enumerate in his list of volcanos a moun- 
tain so like Stromboli as the present cone of Vesuvius, if it had*- 
been in existence. 




Swnma and Fesu^us after the time of Pliny, 

Hamiltot), however, was of opinion, that this cone had been^' 
gradually produced by the continued eruptions of ashe& and lavas. 
Its height has, on the contrary, beeh constantly decrek^ing, and^ 
will go oil diminishing. It is extremely probable that Viesuvius^ 
has become a true volcano by this elevation in the interior of the' 
crater of Sbmma, or in the interior of Strabo^s Vesuvius ; or thftf 
it is only since that time that a permanent communication has been 
opened with the atmosphere : for the Somma itself possesses so 
pjerfectly all the characters of a crater of elevation, that we majj 
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regard U as a model of this volcanic form^ and nothing is visiUe 
in this mountain which indicates a resemblance to a real volcano, 
or which is similar to a real stream of lava. Not only are the 
beds of kucitophjre, of which it consists, spread over a great 
part of the circumference, as we now see it, but they are inclined 
to the exterior, with angles varying from SO^ to 30% witbput 
any diminution of their often considerable m«^itude^-4i state 
of things completely at variance with the phenomena presented 
by streams of lava having so bjigh an ii^cKfll^tibi). But the ele« 
vation of the whole of the vast mppntain, in its ftill extent, is 
proved in a still more striking manner bj^ the V^pd^ in lybioh the 
Neapolitan tufia is disposed round the declivities. The tuffit is 
a white porous rock, composed chiefly of pumice^ a,nd^ extends 
over the whole plain between the Apennines and the sea. It is 
found from Capua to the hills of Sorrento, from Nola to be- 
yond Naples, and almost always in horizontal strata, reposing 
immediately one above another, and thus the surface is perfectly 
level. These white strata approach the Somma without inter- 
ruption, but when they reach its base they immediately ascend, 
and follow the inclination of the acclivity, at a high angle. At 
a certain height, which remains perfectly the same round the 
mountain, they stop, and then we observe, riding with a high 
inclination, the black leudtophyre beds of the walls of Somma, 
which continue to the summit. The boundary of the tuffa 
round the mountain is rendered distinctly visible from a distance 
by the little platform which results fropi this slight difference 
of inclination between the beds of tuffa and of leucitophyre ; 
and indeed these relations which aj!^ of such higli importance for 
the history of the whole, are beautifully exhibited, and in a man- 
ner as clear as it is picturesque, in tiie JftUp^rb view of the vol- 
cano^ and: its neighbourhood, obtained from the town of Naples.* 
The height to. which the tuffa ascends is about 1900 feet above 
die sea, botji on the acclivity on the Somma and Ottajano side,^ 
aQd.OD that above Poiifipeil and Torre del Greco. Its limit is 
the long hill on which the well known house of the hermit is 
built. The upper part of the Somma, that without tuffa, rises 

* The boundary of the tuffa is well marked in the two cuts on the pre- 
ceding page. 
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ISOO'feet higher. In' the whole plain of Naples the hodzontal 
stltitH^t^tUfiE nse only atone point to the^heigbt of 1419 feet, 
neac Camftldoli of Poazzoli, and there only fcnr a very limited 
sapiice. Tfa^ iXKiid height in tMb plain never exceeds 800 feet 
above the aea^ and that is not half the height to which they 
are elevated oil the Sbinma. At the volcano, therefore, they 
are no longer iri their original position, but have actually been 
elevati^ roirrid an axis, which is the aixis of the crater it^lf.*. 

It 19 not generally stated, that the strata of white' pumice-tufik. 
sdrroiind not only" the side of the mountain towards the Apen- 
nines, or towards S. Anastasia, Somtna, and Ottajano ; but also, 
alt the part towards the s^ i and it may escape many observers, 
that the Hermit's HHl,' which is cut through by the path, bcf- 
long^ to the general covering of the plain of Naples, and tiot at 
all to the rocks of Vesuvius. It is easjf to be convinced of this 
being the fact, by ejtatrtining the direct Connection which subsists ' 
between the mass composing the little eminence, and the lower 
strata at the base of <hi§^ihountain. It is equally certain, that 
simitiir strata appear in the ravines above Torre del Gfeco, and ' 
that the^ products- which occur- at the foot of the hill of Camal- 
dblioi^AnnunzTata, are to be included under the same head. As 
ProfefssiDr Link^ ancl myseli^ descended on the ^Ist of October 
18$4,- ftom the Lava which had burst out on the dth August 
to Bosco tte Case, we saw also, oh that side, considerable strata 
of white tuffn, alniost directly above Pompeii. Hence it seemed 
evident, that it must have been from such strata that the frag- 
ments of pumice which cover Pompeii were separated, and 
which, hitherto so inexplicstble, there lie mixed with Vesuvian 
leucitophyre. Leucitic rocks are not found in connection with 
pumice. The latter is a product of the conversion of trachyte 
into obsidian. But both these are substances whicH liever oc- ' 
cur in Vesuvius; and the volcano has never been known to 
throw out the shiallest fragment of ptirtiice. Hence the pUr 
mice of Pothpeii remained an enigma. If, however^ as is tiow ' 
nearly tertai^, it- has been torn from such striata, similar Vb thbse 
existing 'above Bbsco tre Ca^e, it* b^tnes extremely probable ' 
that' Vesuvius,' Wh^n it rose (toia th6 middle of the crater of 
Solnma'asfl'|H^rmanent vblcano, prdjected around oh the side 
toWii«d*'thS'scf^,*iTlot only' the Up^^ of the surrounding 
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Somma^ but. also a considerable mass of the u|^r strata of 
tuiTa, in order to opep a place for its oym beds; and then by 
these appeai^aoces, Stmbo^s description will be con6mied as per- 
fj^tly consonant with truth, ai|d will be recognised as a most 
ip[)portant document in the history of volcanos in general. 

The Neapolitan puraice-tufFa is not a dir^t product, of vol- 
canic eruption, but is a tertiary formation as much. as the lime- 
stone of Syracuse and Palermo. It has been formed in the sea^ 
and distributed by the sea with regularity over the surface. 
This has not been doubted since the time of Hamilton ; but it 
is too often forgotten when separate eruptive phenomena of the 
Neapolitan district are described, and when the origin of. the 
tuffa is ascribed to such particular eruptions. But there is al- 
most no district that is connected by this tuffa, in which marine 
productions do not occur in the strata; and these occur of 
sjiich beauty and perfection, and with such completely preserved 
shells, that we might think it impossible that they had ever been 
at any period, exposed to the violent movements of volcanic ac- 
tion. The Neapob'tan collections, especially those of the Aca- 
demy, of Monticelli, and of Dr Leopold Pilla, contain excellent 
specimens of this description from various localities ; and others 
from many different places, we find figured but indifferently in. 
Hamilton's work. Apaong the last there is in Plate xlv« a large 
bjsautiful oyster included in the tuffa,, from a quarry at Baise. 
I)r Pilla has a similar oyster contained in the tuffa of Posilipo, 
from where the new road is cut through the. hilL Hamilton 
has figured a whojie collection of a Cerithium, probal;dy the 6V- 
rithium vtdgatuniy foupd in a quarry at the summit of Posi-. 
lipo, and similar to the species which occurs so frequently in 
lochia, and at the Faro of Messina. The 47th plate is en- 
tirely a representation of such a Cerithium conglomerate, which, 
w^as found in the Fossa Grande, under thq Hermit's Hill, near 
the Somma, and which is so w^ll known as a rich locality for 
nunerals. Fig. 6. of Plate xlii, of Hamilton's work represents a, 
gl^oup of shells of a Peotupculus,,from a tuffa quarry under 
Q^po di Monte ; and Monticelli has a similar pectunculus from . 
the Somma in his collection. Dr Pilla has. discovered a small - 
E^chinoneus, in considerable quantity, in the tuffa above the vil- . 
lage of Somma, which is very similar to the Echinpneus.sub-.. 
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globosus, figured by Goldfuss, Plate xlii. fig. 9, which I have 
also found in limestone near Syracuse. The Cardium edule from 
the Somma is also to be seen in the collection of Dr Pilla. 
These facts seem quite sufficient to prove, that all strata of tuffa 
are not throwa out direcdy from a volcano, but that they are a 
marine formatiotky similar to the tertiary limestone, and that, on 
that account, they are equally distributed over the whole sur- 
face. 

Since the Somma pierces through and elevates the strata of 
tuffa, it cannot, of course, have existed as a mountain previously 
to the formation of the tuffa. Still volcanic activity was not 
on. that account endrely without perceptible operations in this 
district. It is remarkable, and in the highest degree worthy of 
attention, that the tuffa of the Hermit's Hill, and also the strata 
in the valleys called the Fossa Grande and the Fossa della Ve* 
trana, contain between the . fragments of pumice many blocks 
and pieces of leudtophyre. In the tuffa of Naples there are 
no traces of that substance. It would be important to know at 
what distance from the mountain the leucitc^hyre is no more 
found, but such investigations have never been undertaken. 
These pieces must therefore belong to the strata which were at 
first spread over the submarine surface by volcanic agency, and 
which were at a later period raised up as walls of the crater of 
elevation. But, associated' with them, and also surrounded by- 
and included in the tuffa, we find masses of dolomite and other 
rocks of older formation, which contain the greater number of 
those beautiful crystals, by which Vesuvius has become more, 
celebrated among collectors of minerals than any other moun- 
tain in the world. It has been calculated, that of all the mi«< 
neral species known, more than the half occur on the declivities 
of Vesuvius, and that by much the grater number of these be* 
long to the fragments met with in the tuffa. They are gene- 
rally termed the ejected masses of Vesuvius; and though we. 
have no examples of such masses having been thrown out from, 
the volcano, yet it has been imagined that, they have been so at 
an earlier period. It becomes quite evident how erroneous, 
nay how completely absurd this opinion is, when we> reflect that : 
the includiqg tufia is identical in its formation with that of Ca-^. 
puq and Naples,, and that it was spread around previous to tho> 
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elefvfttion of the Sotnona/ The included masses inust thereto 
hare been in thtii district befoi^ th^ SiE>itiniay and much less Ye-- 
savias, existed. They therefore cannot be ejected niasses of 
Ves^vins, or even of the Somma. Most probably they are the 
prodvetsof a submarine deeply-seated volcanic action ; and as' 
an argifaiem in favour of this i^inion, we have the gi'eat analogy 
which subsists between the substances now under consideration^- 
and the crystals which have been produced by the action of pri^* 
mitive rocks, that have been sent froni beneath, on limestone, 
and the contact edges of both rocks, as Ibr example sit Monte 
Monzoni, in the valley of Fassa, in the valley of Aia in Pied- 
mont^ and also at Arendal in Norway. At all these locaKties a 
great many of the Vesavian minerails occur, and in part of equal 
beauty, viz. vesnvians, gametic epidote, unattached crystals of 
augite, and others* It is only numerous species of the zeolite 
family that are peculiar to Vesuvius. These have been formed 
at a later period than the first- mentioned minerals, and it woiild 
seem under very different ciroomstances ; meionite, nepheline, 
and sodalite, frequently cover vesuvian, crystals of hornblende, 
and garnets, but are never covered or enveloped by these mi- 
nerals. 

Should appearances so varied and so intimately connected to* 
gether not be su'fiicient to prove the elevation of the Somma 
dirough the strata of tuffaj and^ th^ elevatito of Vesuvius in the 
middle of the crater of the Somma, still more decided evi^^i^e 
is to be found in the neighbourhood of Naples, a district so rich 
in: important volcanic phenomena ; evidence wbteh seems to place 
the question beyond all doubt. Thus the elevation of such strata 
of tuffa with a crater actually occurred before our eyes. The 
Monte Nuovo near PozsstioH^ formed on the 19th September 
1538, is a tnie crater ofelevdiion^anA by no means an erupted 
hill; The disintegrated strata of tuffa in the middle, and the 
blocks, ashes, and dust scattered around by the gases of the 
interior, by which PozzuoU itself was nearly entifely buried, 
and every thing involved in darkness ; might well lead the cotj* 
temporaneous observers to the conclusion that the mountain itSeU 
had been produced by these ejected masses; and so much the 
more, because its surface was seen covered by them* But the 
aspect of the crater: teairfi^s us quite a diiibrent view of the sub- 
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jeot. When, on the lltb October 18S4, the dialiogukbcd 
French geologists £lie de Beaumont and Dufrenoy, and my^- 
aeLF, made the circuit of the o-ater, afad descended into its in- 
terior^ we saw, with the greatest distinctness, on the dedtvities^ 
the temunations of the strata, whose component rock, could 
hardly be distinguished from the ordinary tuffiiof Posilipo. 
The inclination of the strata is to the exterior all around, afr 
may be easily observed. In the interior of the crater, and on 
its bottom there are black slags in large masses ; and on the 
outer surface the external covering is formed by large scattered 
porous blocks of altered trachyte and other similar fragments* 
Had the internal walls of the mountain been formed of ejected 
massefl^ they would not be white, fine-grained, and compact, 
but would only resemble shapeless conglomerates, composed of 
extremely large and earthy fragments, to which they have no 
similarity whatever. 

Not long aft^wards, we ascended the crater of Astruni, 
one of the lai^st, and probably also the most beautiful, of all 
the craters in the Fhlegrean fields. The rock, which makes its 
appearance on the interior declivities, is by no means black and 
slaggy, as we might expect it to be in such a crater ; on the 
contrary, it is rather striking from its great whiteness^ Skigs 
lie in it as at Posilipo. It is composed of the strata of tufla, 
which are inclined round the axis to the exterior, and which arr 
well seen in Hamilton's representation, plate SO. This cratier is 
not level at the bottom, like Monte Nuovo, but pces«)ts in its 
centre several hills, which rise to a height of SOO feet, and uaite to 
form a domenshaped whole. These hills are composed o{ trachyte. 
The rock is not a lava, for we can nowhere observe the slight* 
est trace of a stream. The mas9 also is every where continuous 
and compact, being composed of large, rocky portions,. whidi are 
separated only by clefts into lajrge blocks. The tradyte con- 
sists of a grey, coarsely splintery^ much shattered basis, in which' 
are imbedded numerous and often considerable crystals of glassy 
felspar, and in smaller quantity, black, small crystals, resembling 
augite. The whole rock is like what we would, espeot to find* 
in a hill in the Siebengebirge. How beautifully does not this; 
phenomenon explain the whole cause or history of the volcanic 
operations ! In Monte Nuovo we have a mdintain with a era- 
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ter of elevation in its centre, but without a solid nucleus. In^ 
the crater of Astruni, the compact masses rise up in a dpme^Iike 
form ; but they are not broken up*— no lasting communication^ 
with jhe interior, in short, no volcano is produced. These masses* 
remain, as it were, a model of the great trachytic unopened^ 
domes, which are so numerously scattered over the surface of 
the globe, and of which we have examples in the Puy de Dome 
and Chintboraxso. Ve&uvius, finally, does not rise up alone, but' 
exhibits also the required permanent communication which we 
see opened at its summit, and thus afFords an example of a true 
volcano* It is probable that even the spectacle, and the oppor- 
tunity of investigating so extraordinary a series of events^ will 
in a short time be presented to us. In the beautiful and exten- 
sive elevation-crater of Santorin, which is composed of strata of 
tufFa, trachytic masses have been raised up as in Astruni^ but 
only in detached and but slightly-continuous rocks. The bot- 
tom of the crater has, near the land, a depth exceeding 600 feet. 
For a series of years this bottom has been rising gradually from ' 
the middle of the crater. The depth of the sea isomstantly di-- 
minishing, and at the present time, the raised up land is very 
near the surface. We have here evidently an example of a tra^ 
ohytic dome, which will probably rise much higher than the sur- 
rounding edges of the island ; and it is quite possible, nay, ex- 
tremely likely, when we remember the violent movements to 
which the northern part of the Morea is exposed, that the moun- 
tain which is now being elevated will at length break out, and^ 
form a volcano. M. Virlet was the first to make known this un-< 
expected and remarkable fact,* and it is too instructive and im- 
portant to allow us to pass it over without quoting the words of 
the author. The island, says Virlet, is rising between Micro-* 
Kameni and the haven of Thira in Santorin. Twenty years' 
ago, it was fifteen yards under the surface of the sea; in 18S0, 
Colonel Bory and M. Virlet found that the depth was odly from' 
three and a half to four yards. Since that time, the depth has^ 
been so much diminished, according to the public journals, that- 
the appearance of the island may be speedily expected. Its ^um^* 
mit ejctends S400 feet from east to west, and 1500 fectfrom^ 

• Bulletin de la Soc. Geol. de France, iii. p. 109;.aiid*Edin. New Phil. - 
Ji9uraal, voL xxl p. 17$. . ^ ■ / 
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north to south. The slope sinks rapidlyi and at a short distance 
the depth is very great The island is rinng, says Virlet, like 
a vast graft out of the sea. 

Thus islands of elevation and craters of devi^on are quite 
a general consequence of volcanic activity ; but they are not 
volcanos, though, nevertheless, as it would seem, they exercise 
a much more important influence than the largest volcanos on 
the alteration, and especially on the increase^ of the surface <^ 
the earth. &ich islands are doubtless still rising from the sea. 
It has been frequently conjectured, that all coral islands of the 
South Sea which contain a shallow lake (lagune) in the middle, 
may be regarded as islands of elevation ; and a new and extreme^- 
ly remarkable account given by Poeppig in the excellent and ta^ 
lented narrative of his journey, presents us with an example in 
which Nature seems, as it were, to have been surprized in the 
very act of forming such an island. 

Captain Thayer, of the American schooner Yankee, visited 
the haven of Talcahuano in Southern Chili, Poeppig saw him 
there, and obtained pa^missbn to examine his journals. It ap- 
peared from this authentic source, and from the relation of the 
Captain, that, on the 6th September 18S6, in south latitude 
30"* 14*', and east longitude 17S° 15' from Greenwich, an entirely 
unknown small island was despried from the ship. A thick 
smoke rose from the middle of the island. Boats were «ent to 
examine it. As they approached a completely barren rook was 
seen, which rose only a few feet above the surface of the sea. 
It consisted of a broad ring which included a small pond, and 
which, being broken at one point, seemed to admit the sea. 
The sailors sprang out into the water in order to drag the boat 
over the ^hallow, but in an instant they sprang back in the 
highest degree alarmed, because the hot water had burnt their 
feet. The smoke was seen to issue from several fissures which 
traversed the surrounding ring. Only at one point sand was 
found ; all the rest consisted of solid rock. The crater had a 
diameter of 800 paces, und sloped so rapidly externally that at 
a distance of 100 fathoms no bottom could be reached. Never- 
theless, at a distance of four English miles the temperature of 
the sea water was lO'' to 15"^ higher than had previously been 
remarked ip these latitudes, This is the first time that one of 
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the flat South Sea islands c^tatding a sea< lake haMfbeen seen 
smoking and giving out vapour ; and it is not extraordinary, for, 
as such a phenomenon only indicates violent volGahic^ action^ and 
not the existence of a Tokano, tte 'efltets of the agedc^ of the 
Are disappear after a short time^ and eanM\f1^ seen by chose 
whom accident h#B conducted at sd treuisient a in6iiiMnt to sutsh 
an inland. • The solid masses of wMch it w$h coitipbsed wer6 
widely diflbrent from those of Ferdinand^s islfemd (Graham^s 
island) off Sicily, or of Sabrina, near St Miguel ini the Assores, 
whose solid nucleus did not reach the surface, tod #faose loose 
layers of erupted^ slags and lapilli were speedil^y destroyed by 
the sea. In a few years corsis surround such South Seta islands 
as the one we have instanced, they become a te^tig place for 
faUgued birds^ and are gredusdly covered by v^^tation. 

We may therefore feel assured that discoveries in the great 
ocean will never be exhausted. Islands will continue to rise 
from the depths of the seas, and the various conditioiis of their 
vegetation will relate their histories. 

That elevation craters rise out of the sea is, however, quite 
accidental, and does not belong to their int^nal constitution, or 
to the conditions of their appearance. These relate chiefly to 
the great restraining covering, whidi obstructs the extrication of 
the imprisoned vapours from the interior, and which must there- 
fore be removed and* broken up before the v&pours cafi escape 
into the atmosphere. Hence craters of elevation can, in like 
•manner, be formed on the solid land, or, on already existing and 
raised up islands, and of these we have examples, sctmetimels of 
the greatest^distinctness, in almost every land. The Laacher-See 
near the Rhine, Ganta]> and Montdor, are among the most re- 
markable elevatidii craters occurring on continents ; and some 
which are precisely similar have been actually formed before our 
eyes. When the island ^Sif Mark in the Azof^S was discover- 
ed. Prince Henry bestowed it on its discovered, the navigator 
D. Vincent Cabral, and it was cultivated and peopled, r Some 
time afterwards Cabral reached the north-west side of the neigh- 
botiring island St Miguel He found a flat productive land of 
great extent well suited to cultivation, and hence in the highest 
degree adapted to the foundation of new colbnies: Nearly a 
year Was occupied in St Marie with preparations for this new 
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settlement. Wheq Qabr^l) pmyicle^: w^il^^very tt^i^ fbat was 
necessary, ags^a arriived at Si M'^el, be. was great^iy asftpniobed 
ta Sb4 that tbe part of the i^4 preyioi^yt visited by bim bad 
duipiiig the siwwiier b^ei) i^oii^^^tely oveiilui^ed and destroyed* 
Imt^^ of the plmn b^ ^aiK a h^b m^^wtaiP « tb^ wbple district 
was dey^tated and ^^yeifed: by alags aodlftrgQ blocks*, and tbe 
cultkatipaof the Wd waa now quite i«^H;aq4caU€>^ The moun- 
tain is SOOP feet iQ>hdght It surrounds an enormous csater, 
which at the uppeir edge baa a ehrcua^rence of fifteen Engliah 
miles, Two lakes are situated in its interior, Loffoa Grande 
and LagoaAzuit and the whole internal fiat surface is terpied 
the V^d^h9$cte iAUideSi Tbe.oii:«umrerenee of the interior 
c^ thecratei; amounts to nine English miles, and Uie declivities 
are comppe^ of bedis of pumi0p. .This*, tben* is.a.mass which 
<pf. itself wpillld have. formed a eonaderdi^ island;, an island 
.which wouhi have equalled' in inae and. in height most of the 
JSandwich isla^dS) or those which, surround Qtaheite« It liesy * 
is well Wiorthy of observntion, in the same direction^ vi& from 
N« W. to Si £., a» both the other similar craters of elevation 
which qcqur in St Miguel, and in the general, direction of, the 
AsK^res. Ittis the directioai of a. great rent on which: the ypl- 
p$piq phenomena hav^ ^manifested themselves. St Marie,, the 
most remote idand: of thi».grQup» and.a little out of the direc- 
tioi^, form^ the edge of tbe« fissWire,; ]^;is: entirely .compos^. of 
qlay-slUte. and lime8tone^ffpti^ntisig^dn0iieKampla:;<]f ivokanic 
rocks, and is. the only auk dkf) tii$jse> islands wbidb3haaitbi6tigQo<- 
l<#cai Qonstituti<m (CicLj^nJMdGfiiheAssof^ Smat 

iten craters;. of elevjRtioft ton beformed both on tiie^sdidJaad 
and cw islands which havealne^dy heiqi raised. up, it cannot sur^ 
prise us that in such a ponOlMii. tlie .bQds;i«oinpo8iiig their walls 
or occurring in th^ vicinity should Qontaini land peoductians* 
No oUier conclusion can thence be drawd^^hut thai such land 
productions have been carried thither bythe sea, or that the 
elevated surface was not covered by the water of the sea. 
- Thai the greater number of elevaticm craters, and almost all 
vokanos, are surrounded by. trachyte, or rocks resulting from 
it, or are composed of such substances^ was some years ago 
considered by me as a very certain infisrence. But.tlie discover 
ries of Gustaviis Rose regarding fefepar^ have thrown a new 
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light on this subject, as well as on the whole science of gebg- 
nosy, and from this source a new and unexpected view has 
been obtained of the rocks of vokanos. By means of the con- 
clusions resulting from these discoveries, and the more exten- 
sive application of the more exact determinations which have 
been rendered necessary, a new and entirely unexplored field 
of investigation has been opened up. I may regard it as 
one of the not wholly unimportant- fruits of our autumn tour, 
and^ one produced by the discoveries of Rose, that the rock 
of Etna appeared to us for the first time in its true form and 
in its true composition. The great abundance of crystals of 
felspar contained, as I believed, in the lavas of Etna, had in- 
duced me to assume that the entire volcano consisted, like 
other volcanoes, of trachyte. And indeed the newest accounts 
of the latest observers describe the declivities and the interior 
of the mountain as formed of trachytic rocks. The discove- 
fies of Rose teach us to adopt another opinion. The entire 
want of obsidian and of pumice in Etna was of itself an ex- 
tremely remarkable and striking phenomenon, since, in every 
other case, trachyte indicates pumice, as, on the other hand, 
pumice indicates obsidian and trachyte. After many careful 
investigations in the district of Catania, and on Etna itself, 
^ M. Elie de Beaumont and myself were, after much doubt, at 
length convinced that felspar does not occur in Etna, and there- 
fore that there is no trachyte. All the streams of lavii, as well 
as all the beds in the interior of the mountain, consist of a 
mixture of a/u§^ and labradorUe, and in this respect resemble 
the dolerite of the basaltic, series. But M. de Beaumont is in- 
clined to think, that the preponderance of labradorite may ren- 
der a new name necessary for the Etna rpck. From such a rock 
obsidian and pumice were certainly not to be expected. Etna 
is hence more related to basaltic rocks than to trachyte, tt doe& 
not at all resemble the Lipari Islands, for some of these are 
entirely composed of trachyte. The others, on the contrary^ 
viz. Lipari, Volcano, and Salinas, consist almost entirely of pu- 
mice, or of tufaceous rocks, in which pumice appears as a chief 
ingredient. It is only the constantly active Stromboli that 
is again different from these last. It would appear from col- 
lections, and from the investigations of Professor Friedrich 
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Hoffinann, that the rock forming the beds and lava-streams of 
that volcano is a very fine-granular mixture of augite and labra- 
dorite^— an Etna dolerite. Now, since the Vesuvian leucitophyres 
are distinguished from this rock only by the addition of leudte, 
and the diminution in quantity of the labradorite, it is clear that 
these relations prove a resemblance and a connection of the 
whole eastern part of the series of volcanic phenomena in Italy, 
viz. of Etna, Stromboli, Vesuvius and Somma, Rocca Monfina 
near Sessa, Monte Albano near Rome, and Monte Mario on 
the Tuscan frontier. Trachyte and trachytic products occur, 
on the contrary, towards the west. They form the Lipari 
Islands, and the Fonza Islands lying far out at sea. There is 
an essential geognostical distinction in the position of these 
rocks. 

Another important distinction in the rocks composing volcanos 
presents itself when albite takes the place of felspar. A. rock 
is then formed, which can no longer be named trachyte ; for it 
is not a mere alteration of the trachyte, but is a very constant 
compound, which invariably occurs, having entirely different re- 
lations. In Europe it is rare ; for the Italian islands, as well as 
the greater part of Mont d^Or and Cantal, the Siebengebirge 
near Bonn, and also the mountains of Iceland^ are composed of 
rocks in which the real and true felspar cannot be mistaken — 
therefore of trachyte and of trachytic masses. But this is not 
the case on the other side of the ocean. According to Rosens 
investigations, we may assume, with considerable certsunty, that 
not one of the almost innumerable volcanos of the Andes con- 
sists of trachyte, but that all contain albite in their component 
masses. So general an assertion may seem extremely bold ; but 
it loses this appearance when we reflect, that, by means of Hum- 
' boldt^s Travels, we had already obtained information regarding 
nearly the half of these volcanos and their products, in both 
hemispheres. We are indebted to Meyer for our knowledge of 
the volcanos lying to the south, viz. in Bolivia and northern 
Chili, and which were entirely unknown until his journey. 
Poeppig has extended this information to the most southern 
limits of Chili. . Since also it would appear from Erman^s dis- 
covery, that the northern volcanos of Schevelutsch in Kam- 
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sch^ka are composed of a similar rock, die vdcanos of North 
America are probably similarly oonstituted. A distributioii so 
extensive and so remarkable seems sufficiently to justify the 
name of AndesUe, under which this compound of predominating 
albite and little hornblende has already been sometimes men- 
tioned. 

The object of the present memoir is to shew anew, thai ele- 
vation-craiers are not volamos ; Ihat ^ distmcHmk between &e 
two is weU grounded and important ; and Aat even the cones 
(^ volcanos can be formed onb/ by sudden etevaiion^ and nexfer 
by the buHdmg up qfatreavis of Java.-— PoGGENDoaFF'^s Anna- 
len, vol, xxxvii. p. 169. 



On the Temperature of the EarMe Surfiue durtng the Ter- 
tiary Period. By M. Elik dk Bbaumont. 

In the last Number of this Journal (page 177), we inserted 
an abstract of M. Deshayes' Memoir on the Temperature of the 
Tertiary period, communicated to the Academy of Sciences of 
Paris ; and we now give an account of some interesting observa- 
tions on the same subject, read by M. Elie de Beaumont to the 
Philomatbic Society of Paris. The author stated that he had 
for some time been occupied with the investigation of the tem- 
perature of our latitudes during the different geological periods, 
and that, in regard to the Plastic clay and the calcaire grossier^ 
he had concluded that the temperature was rather less elevated 
than that deduced by M. Deshayes. According to the latter 
naturalist, the basin of Paris must have possessed, at the epoch 
of the calcaire grossier, a temperature at least equatorial — that 
is to say, at least amounting to 27|'* C. (82° F.) M. Elie de 
Beaumont is of opinion, that, agreeably to the results obtained 
some years ago by M. Adolphe Brongniart, the climate of our 
countries, during the more ancient tertiary period, must have 
resembled exceedingly, in its general relations of temperature, 
that of Lower Egypt, of which the mean temperature at Cairo 
is 22° C. (72° F.) He founds his calculation on the following 
considerations : At the epoch of the Plastic clay and the calcaire 
groseierj the arborescent ferns and cycadeae which had previous- 
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iy covered our oonfinenfs, and o^ which some still occur at the 
present day between the tropics^ had certainly ceased to exist in 
our latitudes, since, a<5cordiiig to the researches of M. Adolphe 
Brongniart, we find no remains of them in tertiary strata. At 
the same period, the coral reefs which, during the silurian, and 
probably also during the carboniferous epoch, extended in the 
sea to Iglolik to the north of America, in latifude 69|^, and 
which, during the Jurassic epoch, extended to Kirkdale in 
Yorkshire, in latitude 64^^, had also ceased to figure in our lati- 
tudes, and since then have not reappeared. A lowering of the 
temperature of the winters seems to M. Elie de Beaumont the 
sole cause which can be assigned for this triple disappearance. 
The temperature of the winter season in our latitudes must have 
already been pretty low &t the period of which we are speaking, 
^nce the tree-ferns and the cycadeae could not continue to 
exist on our continents, and since the species of polypi, which 
have the power of grouping themselves in reefs, could not con- 
tinue to live in our seas. On the other hand, the plastic clay 
and the cakaire grassier of the environs of Paris, and even the 
beds formed still more recently on the surface of France or the 
neighbouring countries, present abundant remains of. palms, of 
crooKliles, and of large pachydermata. The temperature of 
the winter season at the epoch of the cakaire grassier, must 
then have been sufficiently elevated to allow these organic forms 
to prosper ; and it might have been still a little further lower- 
ed without causing them to disappear. By combining this 
consideration with the preceding one, we obtiun two limits, be- 
tween which must be comprised the winter temperature of 
the countries in which we Ifve at the epoch of the deposition 
of the caicaire grassier. These two limits approach each other 
pretty closely, and the winters of Cairo fall precisely between 
them. In fact, palms and crocodiles flourish in Egypt, and 
hippopotami and other large animals live there. On the other 
hflkiid, tree-ferns and cycadese do not exist ; and coral banks, 
i«rhich border the coast of a great part of the Red Sea, stop at 
the plort of Tor in Arabia, about T of latitude south from Cairo. 
As to the temperature of the hottest seasons of the year, it is at 
present almost the same in all the countries which are not very 
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near the poles; and M. Elie de Beaumont is of opinion, that 
this nomud nuuvimuni of terrestrial temperatures, cannot have 
varied considerably since the earth was covered with vegetables. 
For if the temperatures of the winters, and those of the warmest 
periods of the year, were, in the ba^n of Paris, at the epoch of 
the deposition of the cakaire grosiiery the same as those of the 
present day at Cairo, the mean temperature must also have been 
the same, that is 9S^ cent. (72° F.) 

M. Deshayes founds his higher calculation on the great num* 
ber of fosal shells collected in the basin of Paris. This number 
amounts to 1200, while in the seas of Senegal and of Guinea 
not more than 900 are known ; but it must be remarked, says 
M. Elie de Beaumont, that the 1200 species €i fossil shells found 
in the basin of Paris, did not live simultaneously ; they are ob- 
tained from several layers formed successively, and of which the 
richest would be very far from affording so large a number ; 
and probably also, he adds, we are better acquainted with the 
fossil shells of the environs of Paris, than .with the living shells 
of equatorial seas, 

M. Elie de Beaumont then enters into some details on the 
manner in which he conceives the diminishing temperatures of 
successive geological periods may have resulted from the gra- 
dual cooling of the internal mass of the earth. We know that 
a coffistant rekUion exists between the excess of temperature pre* 
sented by the surface of the earth, above that which the sun and 
the atmosphere tend to communicate to it, and the gradual aug- 
mentation of the temperature of deep places. At the present 
day, when we descend into the interior of the earth, we find that 
the temperature augments about l-30th of a degree cent, for 
every yard, and the excess of temperature of the surface is 
about 1-B2d of a degree. At the epoch of the coal formation, 
the augmentation of temperature may, without doubt, have been 
about l-3d of a degree for every yard ; but important geologi- 
cal considerations are opposed to the supposition that it was more 
con»derable. The excess of temperature of the surface, then, 
could not be higher than l-3d of a degree cent., a quantity too 
small to account directly for the difference of the climates of the 
present day. The explanation of this difference, so well ascer- 
tamed by geologists, can be found only in the accessory efiects 
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which an augmentation more rapid than at the present day could 
produce in the temperature of deep places. These accessory ef- 
fects may, according to M. Elie de Beaumont, be reduced to 
three, which have all concurred to render the polar climates 
much less different from the equatorial climate than they are at 
present. 

1. In the more ancient geological periods, the polar ice could 
not exist, and its absence would probably of itself be sufficient 
to elevate the mean temperature of the pde to 0* (83° F.), 
whereas, at the present day, it is perhaps 86° below (f ( — 13° F.) 

^. Since the polar ice did not exist, the sea must have pre- 
sented, from the surface to the greatest depth, a much more 
equal temperature than at the present day. This temperature 
must have been every where a certain number of degrees above 
the maximum of the density of the water of the sea. In such a 
sea, the temperature of the surface could never be lowered more 
than a very small quantity below the temperature of the mass. 
This sea must have been covered by fogs in the parts near the 
poles, whenever the sun was removed from the horizon. 

8. Since the temperature of deep places increased ten times 
more rapidly than at the present day, thermal sources and jets 
of hot vapour must have been much more frequent; nearly all 
the springs must have been thermal ; and each time the sun left 
the horizon of the poles, the surface must have been covered by 
fogs, which prevented nocturnal radiation, and the radiation in 
winter. These fogs, which existed only during the absence of 
the sun, moderated the cold of the nights and the winters, with- 
out changing the temperature of the summers. They, there- 
fore, elevated the mean temperature, and rendered the climate 
more mild, more uniform, and more equatorial. They were 
united with the action of a sea, which was warmer and more dif- 
ficult to be cooled at the surface, to produce in the temperature 
of the pole a positive anomaly^ diametrically contrary to the ne- 
ga&ve anomciy produced by the permanent ice of the present 
day. 
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Account of one of ike most important ResuUa of the Investi- 
gations ofM. Venbtz^ regarding the Present and Earlier 
Condition of the Glaciers cf the Canton Vallais. By Jo- 
HANN VON Chabpentier. With later additions by the 
Author. * 

Mr Ve^etz, engineer of bridges and roads in the Canton 
Vallais, has been occupied for several years with the study of 
glaciers and their accompanying phenomena. His investigations 
have led him to results which are of great importance for the 
history of the changes which have taken place on the surface of 
the earth. My object in here indicating one of these results is 
chiefly to direct the attention of geologists anew to an important 
geological phenomenon which seems now to be nearly forgotten 
by the philosophers who devote themselves to the history of the 
earth, and this owing to an opinion entertained that the subject 
has been exhausted and fully explained, — I mean the erratic 
blocks or the fragments of the alpine rocky masses which occur 
from the ridge of the Alps to that of the Jura, from the southern 
slope of the first to the plains of Upper Italy, and generally in 
the valleys and at the base of all high mountain chains, with the 
exception of those which lie in equatorial districts, and on which 
the masses of perpetual snow cannot be converted into glaciers. 

The most distinguished geologists, even those who have raised 
geology to the high rank it npw holds among the sciences, hav^ 
ascribed to the agency of water the removal or the transport of 
these blocks to the places where we now find them. At the 
time such authorities so expressed themselves, this mode of re- 
moval was considered so much the more certain and clearly 
proved, because the opinion was announced for the firsl time at 
a period when in fact most geologisits attributed extiravagant ef- 
fects to the action of water, fcur the iaequalities pf the eaiVth^» 
surface were then regarded as exclusively a consequence of that 
action. 

The investigations of M. Venetz on the Vallais glaciers, have 
suggested to him the examination of the transported blocks in 

* Read at Lucerne to the Meeting of the General Swiss Society of Natu- 
ralists on the 29th July 1834. 
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the valley of the Rhdne^ and his observatioQS on these blocks, 
and on the particular circumataitoes in which they occur, have 
convinced him that their removal cannot have been effected by 
watef) however enormous may have been its mass, and power- 
ful its operation. 

It is my present intention to communicate, as shortly as pos- 
sible, some of the facts which c(Hitradict the opinion of the re- 
' moval of these blocks by water, and I shall neither enter into 
details nor instance localities, as M. Venetz is occupied with a 
separate publication on glaciers, in which he will communicate 
with care all his observations. 

In all localities where we find these blocks, their accumula- 
tions present confused heaps of fragments of all dimensions, 
from the size of a grain of sand to that of thousands of cubic 
feet. There is, therefore, no separation aconrding to the volume 
or relative weight oC the blocks ; a separation which must neces- 
sarily have existed, had they been transported by the agency of 
water. In that case, the largest blocks would occur nearest the 
district where the flood had ccnnmenced, and the fragments of 
rock would dianinish in size, as the places where they have re- 
mained lying, are more and more removed from that first point. 
The largest blocks ought therefore to be found in the valleys ei 
the Alps, and the smallest on the Jura. There is, however, as 
we have already said, no trace €£ such a separation ; for blocks 
occur on the Jura of as large a size as any that are met with in 
the valleys of the Alps. 

Water which carries bodies of any description along with it, 
ptoduces also, at the moment its progress commences, another 
descripticHi of sqjaration or division^ viz. a separation into layers 
or strata which takes place according to the volume and weight 
of the masses which have been broken loose. Thus the water 
forms superimposed layers of blocks^ gravel, sand, and mud. 
Bat there is nothing to be seen in the deposits of erratic blocks 
of that stratified separation wbioh^ according to what has been 
said above, must have exist^ had these bk»ks been carried by 
water to their present localities and positions. It is true that 
we sometimes find strata of gvAwd^ sond^ and mud, in the vici- 
nity of thsse deposits ; but such stmtified displays are much too 
partial and much too limited in extent, to give foundation to 
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the belief that the whole mass of these bkx:ks has been conveyed 
by water. I shall in another place speak of the origin of these 
small stratified accumulations of sand and mud. 

Although most of the blocks now under oonaderatioo exhibit 
a rounded form, yet we occasionally find them having not only 
a flattened figure, but even presenting no rounding, and having 
edges and angles which have suffered no unoothing whatever. 
It would be impossible to understand how these blocks could be ^ 
pushed forwards to the foot of the Alps, and driven up to the 
ridges of the Jura, without having lost their fresh condition and 
the sharpness of their edges and angles. 

The deposits of erratic blocks have generally a prevailing ex- 
tension in one direction, so that we cannot better compare them 
than to dams or walls ; or they sometimes form small rather co- 
nical hills, which are either isolated or stand in a row. These 
deposits never occur, on the contrary, in the form of spreading 
and flat alluvial masses or plateaux. 

The dams already mentioned run horizontally, frequently se- 
veral behind one another, on the declivities and at the foot of 
the mountains, and their direction is, in the first case, parallel to 
that of the valley. Those, however, which run at the foot of 
mountains enclo»ng a valley, turn away from the mountains at 
their lower end, cross in an oblique direction through the valley, 
and would unite in the middle of the latter, if they were not in- 
terrupted by the stream running there. 

The surface between two such dams always consists of fixed 
rock, which is covered only by a little earth, or by some scat- 
tered blocks. Sometimes two or more dams are so near one an- 
other, that they form together a single dam, with two or more 
crests. 

This internal and external constitution of such deposits, can- 
not be explained by assuming that their component materials 
were transported by water to their present situation. Water 
would have deposited the blocks, especially on the flat surfaces 
of valleys, and at the base of the Alps, as a spreading flat allu- 
vial mass. 

It would also be impossible to conceive how, by such an as- 
sumption, we could explain the passage of the materials of these 
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dams through the lakes, without these lakes being for the most 
part filled up» 

This view is equally insufBcient to account for the extraofdi- 
nary position of immense single blocks, which we sometimes find 
planted vertically in the soil, in the valleys or on the sides of a 
mountain, and split up throughout their whole extent from top 
to bottom,-^a phenomenon which would force us to believe that 
these blocks had fallen perpendicularly from a certain height, 
on the very spots where we now see them, and had been rent 
asunder by the fall, into the several fragments lying near one 
another. 

It is further remarked, that the blocks which are derived from 
one of our large valleys, are never mixed with those having their 
origin in another neighbouring valley. This fact, which had 
been already observed by Escher, does not harmonize with the 
effects of the action of water, even though that action had taken 
place in both valleys at the same time. It is impossible to un- 
derstand how the stones carried away by both floods, should not 
be mixed, at that point, at least, where the flowing of the water 
had continued sufliciently long to admit of the deposition of 
stones ; and more especially where the Jura was encountered, 
when a reverberation or whirling must have taken place, well 
calculated to produce this mixture. I have also to add, that 
the blocks proceeding from a lateral into a principal valley, are 
not mingled, but that the blocks of the two valleys form sepa- 
rate dams. 

All chains of mountains which have afforded erratic Blocks, 
present, on all the fixed rocks which have not subsequently suf- 
fered from weathering and decomposition, the remarkable phe- 
nomenon of rounded and polished surfaces Apparently these 
are the consequence of friction, and as we every where see how 
the rocks in the beds of mountidn-streams and rivulets become 
smoothed by the stones carried down by the water, it has been 
concluded, that the smooth and polished surfaces of the rocks of 
our great valleys, have been produced by that great flood which 
is believed to have transported the blocks now under considera* 
tion, so that these last .must to a certain extent have acted in the 
manner of emery. This explanation is also grounded on the 
fact, that the polished surfaces occur only to the height reached 
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by the blocks, and that where the blocks cease, the rocks are no 
longer smooth and polished, but present rough surfaces, which 
are true fracture^faces. 

But a great flood of water by no means explains the circum- 
stances aQcompan}ring the phenomenon. For bow dan we un<- 
derstand the polishing, by means of stones transported by water, 
of the overhanging surilices which form the roofs of the rocky 
vaults, known among the natives by the names, Barmes or 
Balmes? How can we explain the existence, behind projecting 
rocks, of polished surfaces, which must have been protected by 
these very rocks from the stream, and from the friction of the 
stones carried along by the water. 

But let us set aside these difficulties and objections, and let 
us assume, for the moment, that the polished surfaces have been 
actually caused by the friction resulting from streams of water. 
In this case, these ought to be more striking in the depths of the 
valleys, and towards their lower extremities, than higher up on 
their sides, or nearer their origin. They ought not to occur at 
all on mountain-ridges, and on the passes of the Alps. But ex- 
actly the contrary is the case. The smooth and polished sur- 
faces occur not only from the foot of the Alps to their highest 
ridges, but become more striking the higher we ascend ; and we 
see them on all the high alpine passes, as on the St Bernard, the 
Simplon, the Grimsel, the St Gottbard, &c. 

I might here cite a number of facts which are in like manner 
opposed to the supposition of a rush of water, if I did not think 
those already given were sufficient to prove that the power which 
conveyed the blocks was not a flood. 

M. Venetz thinks that this power must have resulted from 
the action ol glaciers, and that the deposits of alpine blocks are 
nothing else than moraines or glacier-walls. I am well aware 
how very extraordinary, im|m)bable, nay, fantastic^ such an (^i- 
nioo must at first sight appear. How, indeed, can we convince 
ourselves, that formerly all our great valleys were occupied, 
throughout their whole extent, by enormous glaciers, which, at 
the mouths of the valleys, were spread oat in the form of va«t 
fim-diaped plains of ice, and in this manner must have covered 
nearly the whole land between Ititf Alps and the Jura, and 
which ascfttded to the sutntiffit of the latter, nay, in some in- 
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stances, even extended beyond it ? How can we reconcile such 
an hypothesis with the numerous facts which prove that, in for- 
mer times, the temperature of our districts was much higher than 
it is at {Mresent f How can we believe in the former existence of 
such prodigious glaciers in a tract of country which at one time 
produced palms, as is proved by the occurrence of casts of a 
chamaerops ib the rocks of Lausanne and Vevay f 

I acknowledge that these and many other objections present- 
ed themsdves, when, about five years ago, M. Venetz commu- 
moated this hypothesis to me for the first time. I remained 
incredulous, until at length the &cts which were zealously 
sought for and examined to enable me to combat this opinion 
led me to a very different result from the one I had anticipated, 
and, above all, shewed me that the former existence of enormous 
glaciers may harmonise perfectly with the facts which prove 
that our climate was at an early period considerably warmer. 
Before I endeavour to reconcile facts which are apparently so 
incompatible, I shall first shew that all the phenomena exhi- 
bited by deposits of these blocks and all the accompanying cir- 
cumstances can be quite satisfactorily explained by the pro- 
gressive movegmeaot of erratic bkicks by glaciers. 

Wherever stones ure deposited by glaciers, they are collect- 
ed together and heaped up without order, and without any 
separation according to si2e and weight. The largest blocks 
are mixed with gravd and grains fxf sand, and all are trans- 
ported to an equal distance. Thus the alluvial masses formed 
by glaciers present exactly that want of a^poration of the incfi- 
vidual stones according to size and weight which we observe in 
deposits oi erratic blocks, and there is thus nothing remarkable 
in finding on the Jura blocks of the same size aS' those occurring 
at the f^pot of the Alps and in the vallejns. 

The flowing off of the water is sometimes prevented by 
glaciers and morai^neg^ so that at their sides small lakes are 
formed, in which stones, sand, and mud are deposited by the 
streams. It is ik^x^fyre not surprising to find associated with 
the alpine blocks smaU layers, of such materials, whidb appa- 
rei^tly have bem deposited and stratified by means-of the water 

Although most o£ theslMes tfanspartfad by the gkieiers are 
rounded, or at least have the angles and edges more or less 
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smoothed by rubbing against one another^ yet we 6nd occa- 
sionally on tke ridges of the glaciers single large blocks which 
have reached the foot of the glader without any rubUng what- 
ever, and which are therefore in a perfectly fresh condition. 
By these facts we can explain in what way some large alpin^ 
blocks have been removed and deposited at great distances 
without having suffered any rubbing or smoothing of their 
angles or edges. 

Moraines have the form of dams or walls with one or with 
several crests. In some cases they have a conical form, or pre- 
sent a row of small conical hills. When a glacier has, as is 
generally the case, several moraines, these are parallel to one 
another ; and the surface of the separating spaces is of naked 
rock, or rock covered by a little earth, a few stones, or strewed 
blocks. The external form of the moraines^ and the relative 
positicm of several of them belonging to the same glacier, are 
aluiost identical with the respective form and position of de- 
posits of erratic blocks. 

Glaciers never produce moraines in the form of spreading 
and flat or fan-shaped alluvial masses, such as are deposited 
from running water ; for glaciers penetrate to the fixed rock and 
carry before them all the existing earth, stones, and blocks, a 
fact well known to all those who have ot^rved glaciers during 
their progress, and which is easily explained by their manner 
of advancing and increasing in size. This property of glaciers 
to penetrate to the fixed rock, and thus form and clear for 
themselves a path, explains to us perfectly why our lakes have 
not been filled by the enormous mass of blocks, rubbish, and 
sand which have taken their course through, or, to speak'more 
correctly, over them, a result which must necessarily have oc- 
curred had tliose materials been transported by water. ^^ 

The internal mass of a glacier consists of ice or rather of 
frozen snow in a pure state, without any mixture of earth or 
stones. When blocks fall through a fissure to the bottom of 
the glacier, they are rolled or pushed forwards. If they re- 
main hemmed in between the wdls of the fissure, they appear 
again after the lapse of a certain period of time on the surface 
of the glacier, but at a poiut further down the valley than 
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where they fell in.* When, however, a block falls quite near 
the lower end of a glacier through a fissure to the bottom, and 
at a time when the glacier is retiring, it remains neailj at the 
same point and in the same position whidi it occupied when it 
fell. These facts, which wiU be confirmed by all who are inti- 
mately acquainted with glaciers, explain to us why we find so 
few blocks in the bottoms of \alleys, or at the foot of the Alps ; 
in other words, in all those plains which faare formed the bot- 
tom of the great ancient glaciers ; and at the same time, they 
point out how the blocks mentioned above, which are placed 
in so remarkable a situation, and are split up in their whole 
length, have reached their present position. These blocks are 
nothing else than such masses of rock which have fallen to the 
bottom of the glaciers at the moment when the latter were 
about to commence their retrograde movement. 

It has been well known, since the time of Saussure, that the 
moraines of two glaciers, when they meet at a very acute angle, 
do not become mixed. This fact explains perfectly why the 
blocks derived from one of our large valleys do not mix with 
those which have their origin in the neighbouring valley, a cir- 
cumstance which cannot be explained by the supposition that 
the transport of the blocks has been effected by a flood. 

We know that the fixed rocks which are in contact with the 
glaciers are rubbed and polished by their agency. As they en^ 
deavour to extend themselves, they follow all the bendings of the 
rocks, penetrate into all their sinuosities and hollows, polishing 
tbeir surface, even where it is directed downwards or is over- 
hanging, an effect which could not in any degree be produced 
by water carrying stones along with it. 

Since the glaciers proceed from the ridges of the Alps, tbeir 
destroying action must have lasted a much longer time on these 
ridges than in the valleys and at the foot of the mountains. 
There is, therefore, nothing wonderful in the traces of rublring 
and smoothing being displayed to a much greater extent and in 
a more remarkable manner in the high vall^s and on the h^h 

« This fact, which at first sight appears very extraordinary, is known to all 
who have frequent opportunities of observing glaciers. It is completely ex- 
plained in a memoir communicated by M. Venetz to the Swiss Society, du- 
ing their meeting at Bern in 181 S. 



Digitized by 



Google 



S18 M. Charpentier on the CHadets cfHu Camion Vallais. 

paisefl of the Alps, than m the lower part of the valley. If these 
rubbings had been produced by a rush of water or a flood, the 
case would have been reversed. 

If I were not afraid of fatiguing the reader, I would fur- 
ther quote a multitude of phenomena, which, in this manner, 
stand. also in connection with erratic blocks; and I could still 
add many drcttmstanoes, presented at afanost ev^y step on our 
mountains and in our plains, and which, taken together, sup- 
port the opinion, that, in former times, all the alpine valleys, 
and part of the plains at the foot of the mountains^ were occu- 
pied by enormous glaciers. 

Among others, may be. mentioned, the cylindrical perpendicu- 
lar scoopings which are observable on the surface of isolated 
masses of rock in the bottoms of the valleys ; the fissure-shaped 
scoopings which, in the German Switzerland are termed karren 
or karrenfelder ; traces of scoopings on isolated masses of rock, 
distinctly resulting ftom waterfalls ; the enormous extension of 
all old beds of river, which distinctly prove, by the regular stra- 
tification of the matter of which they consist, that the mass of 
water which formerly flowed into them mu^, for a long period, 
have been more considerable than the present quantity, even at 
its grealest height ; &c. 

I shall only further add, that the occurrence of deposits of 
alpine blocks on the sides of the Jura, and even on some parts 
of its ridge, by no means renders necessaiy the supposition that 
the 1^ glaciers must have filled with their mass the whde space 
between the Alps aad Jura, oc that, in other words, their thick- 
ness was^ to a c&cU&a extent, equal to the height of the ridge 
of the Jura above the plain. Such an opinion would be not 
only improbable, but would be opposed to what takes place be- 
fin*e our eyes. For when a glacier in a valley runs at about a 
right angle to the direction of that valley, it sometimes happens 
that it extends across the valley, and rises on the side of the 
mountain opposite to a more or less ccmsiderable height, depend- 
ing on the mass of the glacier, and which is in inverse ratio to 
the steepness of the acclivity it has to ascend. 

Nor does the occurrence of alpine blocks at a great distance 
from Switzerland, render necessary the belief in an altogether 
improbable extent of the old glaciers ; for these last Uocks have 
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apparently been transported bj water, and not by glaciers. 
This is proved more particularly by their becoming smaller the 
farther they are removed from Switzerland, and by their being 
depofflted in a stratified manner. For example, blocks of five 
or six feet in diameter occur near Lyons, 200 feet above the 
Rhone ; while, in the plain of the Oau they are not more than 
five or six inches in diameter. In order^ however, to carry such 
masses so far, a much larger mass of water would be requisite 
than that now presented by the Rhone> a mass which can only 
be accounted for by the occurrence of much larger glaciers than 
those now existing. 

It only remains for me to indicate a» shortly as poanble the 
the mode of reconciling the former existence of such enormous 
glaciers with the facts which prove the higher temperature of 
our climate at an early period. 

I think, that, at the time when the fiat districts of Switzer- 
land possessed a climate sufficiently warm for the production of 
palms, the Alps did not exist. The Jura alone formed a high 
land, separated to the south from the sea by a low land, a sort 
of fiat coast, which included all the land formed of molasse and 
analogous rocks. Neither the Jura range nor the coast land at 
its base was devated to such a height above the svtriBce of the 
sea as at the present day. The law part of Switzerland formed 
a real coast lowland. 

At some distance from this coast land, dome islands stood at 
no great height above the surface of the sea. Th«r vegetation 
consisted chiefly of ferns, equisetaeese, and some monocotyiedo- 
nous plants, as the casts in the slates of Erb^on, Sdivan, 6e- 
troa, the Col de Balme, and other places, seem to prove. 

During this state of things, a great and probably last eleva- 
tion of the Alp» took place — an event which the labours of 
Von Biich and EKe de Beaumont have proved to be one of the 
most certain fects in geology. 

The power which effected that great operation extended not 
only to the Alps, but also, though in an inferior degree, to the 
Jura, and to the coast land lying at its base, and very probably 
raised all of them to a much higher elevation than they at pre- 
sent have. 

Every thing leads us to conclude that the Alps were at one 
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time elevated to a much greater height than they at present 
possess. So vast an occurrence must have caused displacements, 
rupturingSy fractures, and the formation of hollow spaces ; the 
upaised masses must have fallen together, and sunk until all 
the unsupported parts again assumed a fixed position, and the 
whole mass acquired its present stability. 

The elevation to so great a height above the sea, in combina- 
tion with the diminution of the temperature of the earth itself, 
must have produced a great change in the climate of these dis- 
tricts. The climate which was capable of producing the Cha- 
nuBropSj and other plants of warmer lands, must have been 
converted into the climate of high northern latitudes. The at- 
mosphere was cooled ; the Alps were covered with snow, which, 
as it constantly fell into the valleys, formed those vast glaciers 
which gradually covered the whole of lower Switzerland, and 
pushed their moraines to the summit of the Jura. These gla- 
ciers then began to diminish and to retire, when the sinking al- 
ready mentioned took place ; and as the height of the Alps, the 
Jura, and the intermediate flat countries, became gradually less 
considerable, the climate gradually ^became warmer, until at last 
it acquired its present temperature. 

The Chanuerops formerly flourished in the neighbourhood of 
Vevey and Lausanne, That district probably formed, as al- 
ready mentioned, a coast lowland, and must have had a mean 
temperature of 17^6 cent (64"" F.) The mean temperature of 
those alpine valleys in which glaciers are not indeed formed, 
but are preserved, is 6° (43° F.) This is, for example, the mean 
temperature of Chamouny. If we assume that the temperature 
diminishes l"" cent, for every 160 metres diminution of height, 
then the land which had a mean temperature of 17^5 must 
have been elevated 1840 metres (17.5-— 6x160 = 1840), in 
order to reduce the temperature to 6°. But as the present height 
of Vevay, which is the same as that of Greneva, amounts to 
372 metres, that district must have undergone a sinking of 
1468 metres. If we assume the same amount of sinking for the 
Alps, Mont Blanc must have had a height of 6278 metres, an 
elevation not nearly equal to that of the highest summits of the 
Himalaya, of the Nevados of lUimani and Sorata, or of Chim- 
borazo. 
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Memoir on the Mttamorphoaes in the Macrourae or Long4ailed 
Crustacea, exemplified in the Prawn (Paksmon eerraka). 
By^P^ V. Thompson, Esq., F, L, S., Deputy Inspector* 
General of Hospitals. (Communicated by Sir Jamks Mac« 
Geigok, Bart. M. D., F. R S., &c) With a Plate. 

Hating in my Zooiogieal Researches, and in subsequent 
memoirs, fully developed the metamorphoses in the Brachyuro/e 
or crabs, I am happy to have it in my power to make known 
»milar changes in the Macrourae, and which have been traced 
in the prawn in a very satisfactory manner, as well as in the 
shrimp, and some others of this tribe of the Crustacea; in all of 
which the larva, although different from that of the crabs, is 
nevertheless a Shizopoda, generally of a totally different aspect 
from the parent animal, and provided at first with a very limited 
number of cleft members, commonly two or three pair, perfectly 
analogous to those of the Zoe; these larva?, it must be farther 
observed, do not, in their subsequent stages, become Megahpce^ 
like those of the crabs, but appear to undergo a successive de* 
velopment, probably embracing several stages. 

For several seasons previous to 18S8, I had repeatedly met 
with .animals in the harbour of Cove, so exactly similar to 
Slabber^s metamorphosed Zoe (Zool. Res. pi. 1. fig. 1, ft), and 
scarcely doubting the accuracy of his observations at that time^ 
that I wished for an opportunity of verifying the fact by similar 
attentions bestowed upon some zoea, the result of which turning 
out so contrary to my just expectations, (as given Zool. Res. 
mem. 1st, p. 8), it still remained a desideratum to know what 
this nondescript really was ; the most probable conjecture being 
that it might prove the intermediate stage of some of the Afo* 
crourae. 

The summer of 1828 put me in possession of this interesting 
information ; for by hatching the ova of the prawn, it was dis« 
covered to be the first stage of that animal ! numbers of them 
being excluded while actually under observation (as represented 
Fig. 1.) ; thus proving that the Macrourae are also subject to 
metamorphosis, but that the larva bears no farther relation to 
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zoea than in its members, which are similarly cleft, with the 
outer divieioDs adapted to natation. Slabber (as suggested 
Zool. Res. p. 8), no doubt committed some serious mistake ; for, 
making allowance for the greater accuracy of the delineations I 
have given, there is every reason to suppose the two animals 
identical^ or thai both are derived from the same individual spe- 
cies of PalcBmon^ viz, serratus. 

As it would be highly desirable to trace the metamorphoses 
of these larv» into the perfect animal^ it was attempted to pre- 
serve theim alive, but without success. 

At the same s^aton of the precedipg year, an animal was cap- 
tured, (of which Fig* 2. is a representation), the ccM-respondence 
of which with the above larvce, in colour and size^ renders it 
more than probable that it is the same in a more advanced stage, 
having acquired an additional pair of cleft members, a^d a pur 
(^ scales at each side of the tail, as in the animal figured Zool. 
Be& pi. i. fig. 6. Oy irom the equatorial region of the Atlantic, 
which we may therefore consider as the advanced larva of som^ 
oceanic type of this tribe. 

Another animal, which can be no other than the prawn in a 
stiQ more advanced stage, was taken July 25. 1824, (Figs. 3, 
4, 5) : in this remarkable stage, it is now no longer doubtful to 
what perfect tjrpe it belongs, as it presents the general appear- 
ance of the prawn, but stiU retains the natatory division of the 
members, now increased to six pair ; the subabdominal finis, aU 
though conspicuous, are as yet rude ; and the frontal spine or 
rostrum exhibits only three serratures, placed far behind, over 
the dorsum of the corselet. Still it is so remarkably prolonged 
in front, as nearly to equal the antennae in length. 

We have here three distinct stages, in each of which the ani- 
mal differs considerably \ and from the dbparity in aze between 
the second and third, it is most probable that there is at least 
one intermediate stage between these two, in which the larva 
may be supposed to present a shorter rostrum than the last, mth 
fewer or no serratures, and a less number of deft members 
This being kept in view, will prevent such observes as may 
meet with animals of this description from unnecessarily bmr- 
thening the class with new genera and species. Indeed it must 
be deemed a fortunate drcumatance on this account, that the 
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diacovety of the meUnuMpfaosis preceded the knowledge of the 
ooajar part of the larvae oS the Crustacea^ which must otha-wise 
have formed a very formidable group of Shbsopoda^ well calcu- 
lated to bewilder future zoologists. 

For the benefit of such zoologists as may wish to witness for 
tbeoiselves the hatching of the ova of the Pahsmony it may be 
observed, that the females, which are vastly more numerous than 
the niales» carry their ova attached in groups to the inner bnmch 
of the subabdominal fins, and that these ova are at first of an 
oval figure, a pale yellowish4>rown colour, and small size, but 
that as they increase in size they become more round, chai^ tp 
dark brown, tben to reddi^brown, acquiring gradually greater 
transluceocy, and a pale flesh colour, with black eyes. Females 
arrived at this stage of gestation, being kept in frequently re- 
newed sea water for a few days, will assuredly confirm what I 
have above stated. 

EXPLANATION OF THE FIGURES IN PLATE I. 

Fig. 1. Larva of Prawn (Pakmon serraius) when first hatched ; a, of the na« 
tural size, and b magnified. A side view of rostrum, c. One of its 
cleft members more magnified, d, 

2. Intermediate stage of the same ? Natural size, a, and magnified, b. 

X Supposed last stage of the larva of the Prawn. Natural size, a, and 
magnified, b» 

4. Another sketch of the fore-part and tail of the same. A natatory di- 

vision of the Pedima^ilitSy a, b, c, X>o. of the two chelate members. 
d, e,ft Do. of the three posterior members. 

5. One of the second pair of chelate members more h%hly magnified. 



Considerations respecting a New Power which acts in the FoT" 
maiion of Organic Bodies, fiy M. Beuzelius. 

When new compounds are formed in unorganized substances 
in consequence of action between different bodies, it is the result 
of the mutual tendency of these bodies to comply, in a more per- 
fect way, with their affinities. On the one hand, those substances 
whose affinities are the strongest combine ; and, on the other, 
those which have the weaker affinities are expelled. Previous 
to the year 1800, it was not supposed that any other determinate 
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causes of these phenomena existed, than the power of this affi- 
nity itself, along with heat, and, in some circumstances, light. 
At that date the influence of electricity was detected ; and short- 
ly afterwards we were led to confound the electrical agency over 
bodies with the chemical, and to consider affinity as nothing 
more than the manifestations of opposite electricities, heightened 
by light and heat. But still, even this system supplied no other 
means of explaining the origin of new compounds than the sup- 
position that, by the approximation of bodies thus put into con- 
tact, the electrical influence succeeded in more completely neu- 
tralizing them. 

Starting with these views, which are deduced from the effects 
which occur in unorganised bodies, and then studying the che- 
mical actions which organised bodies present, we observe that 
in the organs of these latter the most different kinds of products 
are elaborated, notwithstanding that the matter whence they all 
proceed consists in general only of one identical liquid, circulat- 
ing in the vessels with more or less velocity. The vessels of 
the animal body, for example, without interruption, receive 
blood from the heart, and, nevertheless, at their extremities se- 
crete milk, bile, Sz;c. without the admission of any other liquid 
which is capable, in the way of double affinity, of affecting any 
decomposition whatever. There is clearly here a fact, of which 
the science of unorganised matter can give no explanation. 

At this epoch M. Kirckhoff^ discovered that starch, dissolved 
in a diluted acid, is transformed, at a certain temperature, first 
into gum, and then into sugar. It was then inquired, accord- 
ing to the prevailing views with respect to effects of this kind, 
what that substance was which the acid had taken from the starch 
in reducing it into sugar ; but it was found that no gas had 
escaped, as the acid reappeared, by means of alkalies, in its ori- 
ginal quantity ; that no new combination had been formed ; and 
that the liquid contained nothing else than sugar, in quantity 
equal, and even superior, to the quantity of the starch employ- 
ed. The cause, then, of this change was as problematical, as 
that of the secretions in organised bodies. 

M. Thenard soon afterwards discovered the peroxide of hy- 
drogen, a liquid whose elements are very feebly retained toge* 
ther. Upon this substance acids produce no change ; but alka- 
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lies, on the contrary, occasion a tendency to decompoatioo, a 
spedes, in short, of fermentation, in which, of consequence, there 
is a separation of oxygen, and water remains behind. But what is 
peculiarly interesting is, that the same effect is produced not only 
by the action of such bodies as are soluble in this liquid, but also 
of various solid bodies, some organised and others unorganised ; 
as, for example, by the peroxide of manganese, alver, platina, 
gold, and even by the fibrine of blood. The substance whicli 
produces the decomposition undergoes no alteration; nor. does 
it become an element of the new compound, and therefore it 
operates by an inherent power, whieb, though unknown as to 
its essence, is, nevertheless, demonstrated by its effects. 

Shortly before this discovery of M. Th^nard, Sir H* Davy 
had noticed a phenomenon, the connection of which with the 
preceding was not immediately recognised. He had proved 
that platinum, heated to a certain extent, and brought into con- 
tact with a mixture of the vapour of alcohol, or of ether, and 
atmospheric air, possessed the power of producing the combina- 
tion of these bodies, whilst other substances, such as gold and 
silver, had not this property. 

A short time after this, Mr £. Davy found that a prepara* 
tion of platinum in a state of extreme mechanical division had 
the power, at ordinary temperatures, and after being mois- 
tened with alcohol, of becoming incandescent by the combustion 
of alcohol, at the same time changing this liquid by oxidation 
into acetic acid. 

After this followed the discovery of Dobereiner, which was 
the most important of them all. He demonstrated the property 
which spongy platinum has of setting fire spontaneously to a 
current of hydrogen gas projected into atmospheric air ; a phe- 
nomenon which the researches of Thenard and Dulong extend- 
ed to many other bodies, both simple and compound, but with 
this restriction, that, whilst platinum, iridium, and some other 
metals of similar character, acted at temperatures below 32^ Fahr., 
those other bodies, such as gold, and still more silver, required 
much higher temperatures, and glass a heat of 800° or more. 

Thus, this property, which at first was considered as acting 
in a way that was altogether singular, appeared to be a general 
property, though acting differently in relation to different bo- 
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dies ; and it became possible to deduce frdm it certain appliea-> 
tions. We now know, for example, that, in the act of fermen* 
tation, in the transiVn^mation of sugar into alcohol and carbonic 
add, the change which is effected by the insoluble substance which 
is c^WeAJerment or yeasty and which may be replaced, though 
with less certainty, by animal fibrine, by albumen, by cheesy 
matters, &c. &c. cannot be explained by any chemical action be- 
tween sugar and 3^east, and that no phenomenon in unorganis- 
ed bodies approaches it so nearly as the action of platinum, df 
silver, and of fibrine, in the decomposition of the peroxide of 
hydrogen into oxygen and* water. It was, therefore, only na- 
tural to suppose that the mode of acting of yeast* was analo- 
gous. 

The transformation of starch into sugar, by means rf sul- 
phuric acid, had not hitherto been arranged and connected with 
the preceding facts ; nevertheless, the discovery of diastase, a 
substance which acts upon starch in a similar manner, but wJth 
much greater energy, directed attention to this analogy ; and the 
parallel was completely demonstrated to our satisfaction by the 
ingenious researches of M. Mitscherlich regarding the formation 
of ether. Among 'the many theories respecting the formation 
of ether, otie, as is well known, made the power of the sulphuric 
acid to transform the alcohol into ether to depend upon its power 
of combining with water, admitting that the alcohol, considered as 
a compound of one atom of etherine (C*H*) and two atoms of wa- 
ter, was converted into ether, by yielding the half of its water to 
the acid. This theory, as simple as it was ingenious, was in 
perfect harmony with our knowledge of the actions of the affini- 
ties of bodies ; but, notwithstanding, it did not explain why 
other non-acidulous bodies, as strongly disposed for waterj did 
riot also produce ether. The researches of M. Mitscherlich 
now prove that sulphuric acid, properly diluted, and taken at 
such a temperature that the refrigeration produced by the ad- 
dition of the alcohol may compensate for the heat which is pro- 
duced by the mixture, decomposed the former into ether and 
water, both of which, owing to the temperature surpassing the 
boiling point of water, separated themselves by distillation from 
the mass, and presented, when completely condensed, a mixture 
of the same weight with that of the alcohol employed. The 
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method of operating in tbb experiment, as well as the fact of 
the distillation of the water ccMDJmitly with the alooholy was, it 
is true, known before M» Mitseberlicb, but to him belonged the 
merit of foreseeing the consequences. In a word, he demon* 
strated, that at this temperature the sulphuric acid acted upon 
the alcohol, in virtue of the same power which deteiuuoes the 
action of alkalies upon oxygenated water, since the water, sepa- 
rating itself entirely from the mixture, had not obeyed any offi* 
nity for the.acid ; and he hence concluded, that the aeticm of 
the sulphuric acid and the diastase upon starch, whence result* 
ed sugar, must be of the same nature. 

It is proved, therefore, that many substances, fflmjde and com* 
pound, solid and in a state of soluticHs, possess the power of ex* 
erasing upon compound bodies an influence essentially distinct 
frmn chemical affinity, an influence which consists in theproduo^ 
tion of a displacement, and a new arrangement of their elements, 
without their directly and necessarily participating in it, some spe- 
dal cases only excepted. Assuredly such a power, which is capable 
of efiecting chemical reactions in unorganised substances, as well 
as in organised bodies, although still too little known to be aOi> 
curately explained, must play a far more important part through- 
out nature than we have hitherto been led to suppose. In de- 
fining it a new power, I am far from wishing to deny that some 
connection exists between its influences and the electro-chemical 
ones, with which we are more familiar ; on the contrary, I am 
very much disposed to recognise in it a peculiar manifesta- 
tion of these same influences ; but notwithstanding, so long as 
we have not ascertained the real nature of this power, it will be 
more simjde, so far as regards our future researches, to consider 
it as independent, and to confer upon it, for the tmahtj of com- 
prehension, a particular name« Accordingly, I diall designate 
it, thereby following a well known diemical etymology, the ca- 
iabftic power of bodies ; and the decomposition it produces I 
shall call caidbfrisy in the same way as we have designated by 
the term andlym^ the separation of the elements of a compound, 
by means of the ordinary chemical affinities* This power seems 
definitely to consist, in a faculty of bodies, by their simple pre- 
8ence,and without any chemical participation, to rouse up the play 
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of certain affinities which at that temperature remained inactive, 
€0 as to determine, in consequence of a new arrangement of the 
elements of the compound, a new state of perfect dectro-diemical 
neutralization* As this agent acts generally in a manner analo- 
gous to heat, it may be demanded, if being differently graduated, 
sometimes by a different mode of unng the same catalytic body, 
sometimes by the introduction of diffi?rent catalytic bodies in the 
same liquid, it would produce, as we often see in the action of 
different temperatures, different catalytic products ; and if, on 
the other hand, the catalytic power of a body can exert itself 
upon a great number of compound bodies, or whether, as our 
experimrats appear to indicate, only upon certain bodies, to the 
exception of others ? But in the present state of our knowledge 
it is impossible to decide these questions, as well as many others 
which might be agitated on the subject ; and their solution must 
be left for future research. It is sufficient, for the present, to 
liave demonstrated the existence of this power by a number of 
examples; which power, as now explained, sheds a light al- 
together new upon chemical agency in organized bodies. We 
shall ^ve only one example : round the eye of the potato 
we find a portion of diastase accumulated, which is totally 
wanting in the tuber itself, and in the developed germ : in this 
point we recognise a catalytic centre of action, in which the in- 
soluble starch of the tuber is changed into gum and sugar ; and 
this portion of the potato becomes the secreting organ of those 
soluble substances, which go to form the juices of the nascent 
germ. , It is not at all likely that the action now mentioned 
should be the only one of its kind in vegetable life ; on the other 
hand, we may decidedly presume that in vegetables, as well as 
in the animal^ body, a thousand catalytic effects take place be- 
tween the solids and the fluids, whence really result the great 
number of different chemical compounds, whose production at 
the expense of the same physical fluid which we call blood, or 
vegetable juice, is to be explmned by no other known cause. 
•«-From Jahrbuch fur 1886.— Fofi IT. C Schumacher^ Ber-^ 
zelius, Bessely Gauss^ Mosery Olbersy and PaucJcir. StvMgarty 
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Accou^U of a Method of separating SmaU Quantities of Arsenic 
Jrom Substances with which it may be mixed. By James 
Marsh, Esq. of the Boyal Arsenal, Woolwich* (Com- 
municated to the Society of Arts of L(Hidou).* 

NoTwiTHSTAKBiKG the improved methods that have of late 
been invented of detecting the presence of small quantities of ar» 
senic in the food, in the contents of the stomach, and mixed with 
various other animal and vegetable matters, a process was still 
wanting for separating it expeditiously and commodiously, and 
presenting it in a pure unequivocal form for examination by the 
appropriate tests. Such a process should be capable of detecting 
arsenic not only in its usual state of white arsenic or arsenious 
acid, but likewise in that of arsenic acid and of all the compound 
salts formed by the union of either of these acids with alkaline 
substances;. It ought, also, to exhibit the arsenic in its reguline 
or metallic state, free from the ambiguity which is sometimes 
caused by the use of carbonaceous reducing fluxes. It appeared 
to me, that these objects might be attained by presenting to the 
arsenic, hydrogen gas in its nascent state : the first action of 
which would be to deoxygenate the arsenic ; and the next, to 
combine with the arsenic, thus deoxygenated, into the well-known 
gas called arsenuretted hydrogen. Beidg thus brought to the 
gaseous state, the arsenic would spontaneously (so to speak) 
separate itself from the liquor in which it was before dis- 
solved, and might be collected for examination by means of any 
common gas apparatus ; thus avoiding the trouble, difficulty, 
and ambiguity of clarification and other processes whereby li- 
quors, suspected of containing arsenic, are prepared for the ex- 
hibition of the usual tests, or of evaporation and deflagration, 
which are sometimes had recourse to in order to separate the ar- 
senic from the organic substances with which it may have been 
mixed. 

I had the satisfaction of finding, on trial, that my anticipa- 
tions were realized ; and that I was thus able, not only to sepa- 

• The Lai^e Gold Medal of the Society of Arts of London, was presented 
to Mr Marsh for the above valuable communication; which will appear in the 
5l8t voL of the Society's Transactions. 
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rate very minute quantities of arsenic from gruel, soup, porter, 
cofiee, and other alimentary liquors, but that, by continuiog the 
process a sufficient length of time, I could eliminate the whole 
of the arsemc in the state of arsenuretted hydrogen, dther pure, 
or, at most, only mixed with an excess of hydrogen* 

If this gas be 3Qt fite to as it issues from the end of a jet of 
fine bore into the common air, the hydrogen, as the more com- 
bustible ingredient, will burn first, and will produce aqueous 
vapour, while the arsenic will be deposited either in the metal« 
lie state, or in that of arsenious acid, according as it is exposed 
partially or freely to the wr. The former condition is brought 
about by holding a piece of cold window-glass opposite to and 
in contact with the flame, when a thin, metallic film will be im- 
mediately deposited on its surface ; and the latter, by receiving 
the flame within a glass tube open at both ends, which, in half 
a minute, will be found to be dimmed by a white pulverulent 
suUimate of arsenious acid. By directing the flum^ obliquely 
upon the inside of the tube, it strikes agunst the glass and deposits 
the arsenic, partly in the metallic state. In tbis case, if the tube^ 
while still warm, be held to the nose, that peculiar odour, some- 
what resembling garlic, which is one of the characteristic tests 
of arsenic, will be percdived. Arsenuretted hydrogen itself has 
precisely the same colour, but considerable caution should be 
used in smelling it, as every cubic inch contains about a quar- 
ter of a grain of arsenic. 

The requisite apparatus is as simple as possible ; being a glass 
tube open at both ends, and about three quarters of ail iocb in its 
internal diameter. It is bent into the form of a syphon aa, 
the shorter leg b^ng about five in- 
ches, and the longer about eight in- 
ches in length. A stop-cock 6, ending 
in a jet of fine bore, passes tightly 
through a hde made in the axis of a 
soft and' sound cork, which fits air- 
tight into the opening of the lower 
bend of the tube, and may be further 
secured, if requisite, by a little com- 
mon turpentine lute. To fix the ap- 
paratus, when in use, in an upright poaitiop, a hole^is made 
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in the wooden block c for the reception of the lower part of the 
pilhr df and a groove is cut in the top of the same block to re- 
ceive the bend of the tube a a. Two elastic slips e e^ cut from 
the neck of a common bottle of India rubber, keep the tube 
firm in its place. 

The matter to be submitted to examination, and supposed to 
contain arsenic, if not in the fluid state, such as pastry, pudding, 
or bread, &c., must be boiled with two. or three fluid ounces of 
clean water, for a suflicient length of time. 

The mixture so obtained must then be thrown on a filter to 
separate the more solid parts : thick soup, or the contents of the 
stomach, may be diluted with water and also filtered ; but water* 
gruel, wine, spirits, or any kind of malt-liquor, and such like, 
or tea, coflee, cocoa, &c., can be operated on without any pre- 
vious process. 

When the apparatus is to be used, a bit of glass rod about 
an inch long, is to be dropped into the shorter leg, and this is 
to be followed by a piece of clean sheet zinc, about an inch and 
a half long and half an inch wide, bent double, so that it will 
run down the tube till it is stopped by the piece of glass rod 
first put in. The stopcock and jet are now to be inserted, and 
the handle is to be turned so as to leave the cock open. The 
fluid to be examined, having been previously mixed with from 
a drachm and a half to three drachms of dilute sulphuric acid 
(1 acid and 7 water), is to be poured into the long leg, till it, 
stands in the short one about a quarter of an inch below the 
bottom of the cork. Bubbles of gas will soon be seen to rise 
from the zinc, which are pure hydrogen, if no arsenic be pre- 
sent ; but, if the liquor holds arsenic in any form in sdution, 
the gas will be arsenuretted hydrogen. The first portions are 
to be allowed to escape, in order that they may carry with thcnji.* f-'*^ 
the small quantity of common air left in the apparatus; after; - 
which the cock is to be closed, and the gas will be found to adr:' 
cumulate in the shorter leg, driving the fluid up the longer one, 
till the liquor has descended in the short leg below the piece of 
zinc, when all further production of gas will cease. There is 
thus obtained a portion of gas subject t© the pressure of a co- 
lumn of fluid of from seven to eight inches high : when, there* 
fore, the 8top-<;ock is opened, the gas will be propelledjidth some 
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force through the jet, and, on igniting it as it issues (which 
must be done quickly by an assistant), and then holding hori- 
aiontally a piece of crown or window-glass f, over it, in such 
a manner as to retard slightly the combustion, the arsenic (if 
any be present) will be found deposited in the metallic state 
on the glass ; the oxygen of the atmosphere being employed in 
oxydizing the hydrogen only during the process. If no arse* 
nic be present, then the jet of the flame as it issues has a very 
'' difierent appearance ; and, although the glass becomes dulled in 
the first instance by the deposition of the newly formed water, 
yet, such is the heat produced, that in a few seconds it becomes 
perfectly clear, and frequently flies to pieces. 

If the object be to obtain the arsenic in the fprm of arsenious 
acid, or white arsenic, then a glass tube, from a quarter to half 
an inch in diameter (or according to the size of the jet of flame), 

} and eight or ten inches in length, is to be held vertically over 
the burning jet of gas, in such a manner that the gas may un- 
dergo perfect combustion, and that the arsenic combined with it 
may become sufiiciently oxydized ; the tube will thus, with pror 
per care, become lined with arsenious acid in proportion to the 
quantity originally contained in th^. mixture. 

When the glass tube is held at an angle of about forty-five 
degrees over the jet of flame, three very good indications of the 
presence of arsenic may be obtained at one operation ;' viz., me- 

^ tallic arsenic will be found deposited in the tube at' the part 
nearest where the flame impinges, — white arsenic or arsenious 
acid at a short distance from it, — and the garlic smell can be 
readily detected at either end of the tube in which the experi- 
ment has been made. 

As the gas produced during the operation is consumed, the 
acid mixture falls into the short limb of the tube, and is thus 
again brought into contact with the zinc, in consequence of which 
a fresh supply is soon obtained. This gas, if submitted to either 
of the processes before described, will give fresh indications of 
the presence of the arsenic which the mixture may have origin- 
ally contained ; and it will be easily perceived that the process 
may be repeated as often as may be required, at the will of the 
operator, till no further proofs can be obtained. 

When certain mixed or compound liquors are operated on in 
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this apparatus, a great quantity of froth is thrown up into the 
tube, which may cause a little embarrassment by choking the 
jet. I have found this effect to take place most with the con- 
tents of the stomach, with wine, porter, tea, coffee, or soup, and, 
indeed, with all mucilaginous and albuminous mixtures. The 
means I adopt to prevent this effect from taking place, or, at 
least, for checking it in a great measure, is to grease or oil the 
interior of the short limb of the apparatus before introducing 
the substance to be examined, or to put a few drops of alcohol 
or sweet-oil on its surface previously to introducing the stop- 
cock and its appendages. I have, however, found, if the tube 
be ever so full of froth in the first instance, that, in an hour or 
two, if left to itself, the bubbles burst, and the interior of the 
tube becomes clear, without at all affecting the results. 

In cases where only a small quantity of the matter to be 
examined can be obtained, I have found a great convenience 
in using the small glass bucket g. Under such circum- 
stances, the bent glass tube may be filled up to within an inch 
of the short end with common water, so as to allow room for the 
glass bucket, which must be attached to the cork, &c. by means 
of a little platina wire ; a bit or two of zinc is to be dropped into 
the bucket, with a small portion of the matter to be examined, 
and three or four drops of diluted sulphuric acid (acid 2, water 
14) ; and the whole is then to be introduced into the mouth of 
the short limb of the tube. The production of gas under this 
arrangement is much slower, and, of course, requires more time 
to fill the tube, than in the former case ; but the mode of ope- 
rating is precisely the same. Indeed, it is of great advantage, 
when the quantity of arsenic present is very minute, not to al- 
low the hydrogen to be evolved too quickly, in order to give it 
time to take up the arsenic. 

A slender glass funnel will be found of service when as mucli 
as a table-spoonful, or even a tea-spoonful of matter, can be ob- 
tained for examination. In this case, the tube is to be partly 
filled with common water, leaving a sufficient space for the sub- 
stance to be examined ; a piece of zinc is to be suspended frotn 
thejcork by a thread or wire, so as to hang in the axis of the 
tube ; and the fluid to be operated on, having previously been 
mixed|with dilute sulphuric acid, is then to be poured through 
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the funnel carefully, so as to surround the isi€,4voidmg, as far 
as possible, to mix it with the water below, and the stdpeock and 
its appendages are to be replaced in the mouth of the tube ; the 
production of the gas then goes on as before stated, and the 
mode of manipulating with it is exactly the same as described in 
the foregoing part of this paper. 

It will be necessary for me, in this place, to explain the me- 
thods I employ after each operation, to detennine the integrity 
of the instrument, so as to satisfy myself that no arsenic remains 
adhering to the imide of the tube, or to the cork and its appen- 
dages, l>efore I employ it for another operation. 

After washing the apparatus with clean water, a piece of z)nc 
may be dropped in, and the tube filled to within half an inch of 
the top of the short limb; two drachms of diluted sulphuric acid 
are then poured in, and the stopcock and cork secured in its 
plaoe ; hydrogen gas will in this case, as before, be liberated, 
and fill the tube. If the gas as it issues from the jet be then 
inflamed, and a piece of window-glass held over it as before de- 
scribed, and 'any arsenic remains, it will be rendered evident by 
being deposited on the glass ; if so, this operation must be re- 
peated till the glass remains perfectly clean, after having been 
exposed to the action of the gas. 

When I have had an opportunity of working with so large a 
quantity of mixture as from two to four pints (imperial meafttu^), 
I then have employed the instrument here figured, which is, in- 
deed, but a slight modification of one of the instantaneous l^t 
appearances, now so well known and used for obtaining fire by the 
aid of a stream of hydrogen gas thrown on iq)ongy platinum. 
It will, therrfore, be of importance only for toe to describe the 
alteration which I make when I employ it for the 
purpose of detecting arsenic. In the first plaoe, I 
mtist observe, that the outer vessel a, which I use, 
holds full four pints, and that the jet of the stop, 
cock is vertical, and its orifice is twice or three times 
lai^r than in the instrument as generally made 
for sale, and also that there is a thread or wire at- 
tached to the cork of the stopcock i, for suspending 
a piece of zinc c, within the belUglass. 

Widi an instni&Eieiit of this descriptioo, I have operated on 
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one grain of arsenic in twenty-^ght thousand grains of water 
(or four imperial pints), and faa%'e obtained therefrom, upwards 
of one hundred distinct metallic arsenical crusts. 

Similar results hare been obtained with perfect success from 
three pints of very thick soup, the same quantity of port wine, 
porter, gruel, tea, coffee, &c. &c. 

It must, however, be understood, that theptocess was allowed 
to proceed but slowly, and that it required several days before 
the mixture used ceased to give indication of the presence of ar- 
senic, andj also, a much larger portion of sine and stilphuric 
acid was employed from time to time, than when working with 
the small bent tube apparatus, in consequence of the large quan- 
tity of matter operated on under this arrangement. 

With the small apparatus, I have obtained distinct metallic 
crusts, when operating on so ^mall a quantity as one drop of 
Fowler'^s solution of arsenic, which only contains one-l^Oth part 
of a grain. 

The presence of arsenic in artificial orpiment and realgar, in 
Scheele^s green, and in the sulphuret of antimony, may be rea- 
dily shewn by this process, when not more than half a grain of 
any of those compounds is employed. 

In conclusion, I beg to remark, that although the instruments 
I have now finished describing, are the form I prefer to all that 
I have employed, yet it must be perfectly evident to any one, 
that many very simple arrangements might be contrived. In- 
deed^ I may say unequivocally, that there is no town or village 
in which sulphuric acid and zinc can be obtained, but every 
house would furnish to the ingenious experimentalist ample 
means for his purpose ; for, a two-ounce phial, with a cork and 
piece of tobacco-pipe, or a bladder, with the same arrangement 
fixed to its mouth, might, in cases of extreme necessity, be em- 
. ployed with success, as I have repeatedly done for this purpose. 

The only ambiguity that can possibly arise in the mode of 
operating above described, arises from the circumstance, that 
some samples of the zinc of commerce themselves contain arse* 
^c ; and such, when acted on by dilute sulphuric acid, gave out 
arsenuretted hydrogen. It is, therefore, necessary for the ope* 
yator to be certain of the purity of the zinc which he employs, 
and this is easily done by putting a bit of it into the apparatus. 
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with only some dilute sulphuric add ; the gas thus obtained is 
to be set fire to as it issues from the jet ; and if no metallic film 
is deposited on the bit of flat glass, and no white sublimate with- 
in the open tube, the zinc may be regarded as in a fit state for 
use. 



Mean Temperature qf Montreal^ Lower Canada^ Jbr the period 
of Ten Yeara^ viz. from 1826 to 1885 inchmve. By Ab- 
CHiBALD Hall, M.D. In a Letter to the Secretary of the 
Wemerian Natural History Society. 

MovTREAL, Lower Cakada, 
Sib, Februmv 8. isse. 

I HAVE taken the liberty of transmitting to you, through the 
hands of Alexander Shakel, Esq. A. M. of this city, the fol- 
lowing statement, manifesting the mean temperature of the city 
of Montreal, and which, I conceive, might prove an addition to 
other data in your Society'^s possession of a similar nature. 

The mean temperature, as given below, may be relied on as 
substantially correct, being deduced from the meteorological 
tables of the afore-mentioned gentleman, who has been in the 
habit of making daily observations for the last fifteen or twenty 
years ; and moreover, his thermometer, having never during 
that time been removed from the station it at present occupies, 
indicates a temperature upon which the same modifying powers 
have always exerted a corresponding degree of in^uence. 

The means of the months are deduced from the series of two 
daily observations, the one at 7 oVlock a. m., when it may be 
assumed that the temperature is at minimum^ the other at 
3 o^clock p. M., when it may be stated to be at mcurimum. 

I have also appended the mean temperature of the seasons^ 
and the hottest and coldest days in each year, with the tempe« 
rature of each, as recorded in the journal. With respect to the 
correctness of the former, it may be urged in opposition, that 
they have not the same tri-montbly duration here as in other 
latitudes; our spring and autumn, e.g, seldom exceeding six 
weeks or two months. My sole object in allotting to each their 
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quarterly duration was to facilitate a comparative examinatioii 
of the same periods of the year in other climates. 



MBAN TEMPSRATUBE FOB THE MONTHS OF THE TBAB8 OF 1 


Months. 


1826. 


1827. 


182a 


1829. 


1830. 


1831. 


1832. 


1883. 


1834. 


1835. 


Januar/, .... 
Februarj,... 
March, 

May,. 


I7!6 
21.4 
28.9 
42.9 
65.4 
72.3 
76.9 
73.8 
63.0 
49.6 
33.9 
20.0 


12!4 
19.3 
32.0 
46.2 
57.4 
69.2 
73.0 
69.0 

6ao 

47.4 
2a6 
19.2 


17:8 

26.9 
33.6 
44.6 
63.0 
76.2 
73.9 
76.3 
62.9 
46.3 
28.5 
1&6 


13:5 
14.2 
31.0 
46.2> 
64.5 
6&9 
71.9 
71.8 
57.0 
50.3 
34.5 
28.8 


12:0 
17.7 
82.6 
52.9 
59.6 
67.2 
75.1 
73.1 
60.8 

5a7 

41.6 
27.1 


lais 
20.9 

36.0 

47.2 

62.5 
75.0 
74.9 
73.1 
61.2 
505 
37.1 
9.6 


l&O 
16.2 
30.1 
41.9 
58.1 
6&1 
70.7 
71.6 
63.1 
49.2 
33.3 

ia6 


IM 
14.9 
27.0 
47.0 
61.8 
64.8 
72.2 
67.6 
61.1 
45.3 
33.5 
24.8 


ll!3 
27.0 
29.4 
49.1 
56.8 
65.3 
76.3 
69.6 
62.7 
45.3 
34.5 
13.8 


17tl 
13.7 
29.2 
40.2 
5&8 
65.5 
70.6 
67.8 
56.7 
49.0 
38.8 
10.8 


June.... ...... 


Julj, 

August, 

September,.. 

October, 

November,.. 
December, .. 



MBAN TEMPBBATURB OF THE SEASONS. 



Of Spring, be-*^ 
ginning Mar. 20, f 
ending June 20, { 
indualFe, j 

Of Summer, be- ^ 
^ningJune21,f 

Of ADTDMKjbe.) 

ginning Sept. 22, f 
ending Dec 20, f 
inclusiye, ) 

OfWlKTEB,be.) 

ginning Dec 21, f 
ending Mar. 19, i 
inclusive, ) 


Tears. ] 


1826. 


1827. 


1828. 


1829. 


1830. 


1831. 


1832. 


1833. 


1834. 


1835. 


55!2 

7a5 

40.1 


54!l 
36.1 


55.8 
73.4 
37.8 


56!3 
67.9 
40.3 


5&2 
70.8 
44.3 


58!3 
70.7 
37.7 


5L5 
69.6 
38.8 


54!o 
68.0 
38.3 


52!3 

77.4 
36.4 


49!8 
66.8 
83.S 


1896-7 
17.3 


1897-4) 
23.0 


18284 

15.7 


188j^30 
22.1 


183(K1 
21.9 


1831.S 
17.6 


18S2-d 
17.0 


18334 
22.2 


1834^ 

17.1 



MEAN TEMPEEATURE OF THE YEABS 



1827, 
1828, 
1629, 
1830, 



47.1 
44.7 
47.3 
46.0 
47.8 



1831, 
1832, 
1833, 
1834, 
1835^ 



46.8 
44.7 
44.B 
45.0 
42.« 
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VAXmXSM AKB MimUlTM TEMPERATURE IK EACH TEAR. 



1820, 



1832, 



Mmu July 13, . . 


. 96 + 


(July 2, . . 


. 89 + 


Sfin. Feb. 1, . 


. 28 — 


Max. J ••• ^> • 


. 89 + 


1827, 




^**-1 ... 8, . . 


. 89 + 


jj^fJulyS, . . 

1 ••• 11, • 




Uug.31, . 
Min /Jan- 29, . 
^"*-lFeb.26, . 

1833, 
TWa^ /June 23, • 
"^i Aug. 21,' . 


. 89 + 
. 17 — 


Min, Feb. 12, . . 

1828, 
Max. June 27, • 


. 20— 


. . 17 — 


. 98 + 


; 90 + 


Mia* Dec. 20, . 


. 20— 


. 90— 


1829, 




Min. Jan. 19, . 


. 26 + 


Ma» /June 6, . 
**«**1jul3rll, . 


. . 94 + 
. 94 + 


1834, 
Max. July 26, . 


. . 96 + 


Mitu Jan. 4, . 


. 23— 


Min. Jan. 25, . 


. 16 — 


1830, 




1836» 




Max. July 17, • 


. 93 + 


Max. Aug. 12, . 


. 98 + 


Min. Jan. 31, . 


. 20 — 


Min. DeS 17, . 


. 26— 


1831, 








Max. June 1, . 


. 97 + 






Min. Dec. 22, . 


. 17- 







A few remarks, and I shall conclude. 

By a reference to the means of the years, the fact will be ap- 
parent, that a gradual decrease of temperature has marked them, 
as they have successively passed away, a circumstance not very 
consonant with the almost universally received opinion, that coun- 
tries become gradually warmer in the ratio of their cultivation, 
population, &c. 

The last^ year (1835) holds a conspicuous place in point of 
lowness of temperature, its mean being ^.8 lower than the 
mean of the means of the ten years. It may also be remarked, 
that 1830 stands in a diametrically opposite point of view, its 
mean being ^".1 higher. 

With respect to the relative means of the months, it is not 
unworthy of notice, that December 1835 was only excelled in 
point of frigidity by the same month of 1831, the difference 
between the two being only l^.S. In like manner do July 1884 
and August 18S8 stand pre-eminent far heat. 

Perhaps few other climates possess the same range of tem- 
perature as the one peculiar to this country ; in proof of which 
It is only necessary to refer to the maximum and minimum tem- 
peratures in each year. The highest temperature recorded in 
the journal is 98®+, which only occurred twice during the pe« 
'^^ of the ten years. The lowest temperature to be met with 
*^^^*^nred only onct^tn Fdbruary 1. 1896, when the thermometef 
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indicated SS""— *« By deducing the means of the maximum 
heat and cold, as ^ewn above, we shall have 92^.8 + as the 
mean of the former, and S1^4— * as the mean of the latter, thus 
indicating a thermoraetrical range of 114°.2. I have the ho« 
nour to remain, yours, &c. 

Archibald Hall, M. D* 



Second Report of the Meteorological Committee of the South 
African Literary and Scientific Institution. — Read 11th 
July 1835. 

Ths Meteorological Committee having proceeded to draw up 
and circulate a compendious body of instructions for making and 
registering Meteorological Observations-*- the same whidi forms 
a part of tbdir first Repc»*t to this Institution— -and havings 
moreover^ distributed in various quarters copies of the printed 
forms alluded to in p. 16 of that Report — have received in con«> 
sequence communications from various parts of this colony, in 
most instances expressing great willingness to co-operate in the 
observations recommended, but in almost every case complain- 
ing of the want of meteorological instruments, and in some, re- 
questing a supply. Your Committee are not without hopes of 
being enabled in some instances to supply the deficiency. Mean* 
while they have to acknowledge the receipt of a regular return, 
according to their printed form, from Captain Wolfe, Com. 
mandant of Robben Island, of the state of the Barometer, in* 
tenor and exterior Thermometer, Wind, and Weather, at the 
hours agreed upon, during the whole of January, February, 
March, and April, of the present year, with the promise of their 
future r^ular continuance. In this communication the obser* 
vadons appear to have been made with such regularity, and the 
instructions of the Committee generally so well attended to, as 
leads them to regret that the barometer employed should (as 
appears by the numbers set down) be one capable of being read 
only to the nearest tenth of an inch, and to render them very 
desirous to supply a better. A ^>are barometer belonging to 
the Royal Observatory lias been acccodin^y placed at their dis« 

K S 

Digitized by CjOOQIC 



S40 Second Report of the Meteorological Committee of 

posal by the Astronomer Royal, and so soon as it shall be fur- 
nished with a new tube, and otherwise repaired, will be for« 
w&rded to Captain Wolfe, with a request that his series of ob^ 
serrations may be continued with this instrument, instead of 
that at present used; — Robben Island being in many respects 
a highly advantageous station for acquiring an insight into the 
Meteorology of this point of the coast^ much more so than Cape 
Town itself 

From Worcester, your Committee have received a register of 
the Thermometer only (having no Barometer), from P. J. 
Truter, Esq. Civil Commissioner for the district, for the month 
of January of the present year. Having only one Thermome- 
ter, which is used both for ascertaining the interior temperature 
and that of the outer air, the Committee would recommend that 
he should be supplied with at least one other, and be requested, 
until a barometer can be procured, to fill up the column of the 
in-door Thermometer with observations of the hygrometric state 
of the air, as ascertained by the depression of temperature pro- 
duced by wrapping the bulb in wet linen or cotton, and sus- 
pending it freely, in the manner recommended in p. 12 of their 
Instructions. 

The Committee have iilso received from the Astronomer Royal, 
and from Sir J. Herschel, hourly Observations at the Solstices 
of December 1834 and June 1835, and the Equinox of March 
1835, made according to the plan proposed in their printed In- 
structions. The comparison of these observations has shewn, 
that, in this locality at least, even at stations so near together 
as Feldhausen and the Royal. Observatory, the fluctuations of 
atmospheric pressure are very far from nicely corresponding, 
and that, so long as any wind subsists in a mountainous dis- 
trict, the atmospheric strata can by no means be regarded as 
horizontal. The calm, however, having been complete and un« 
interrupted for ten successive hours on the night of the 2Sd 
ult., afforded an excellent opportunity for determining the dif- 
ference of level of the two stations, which appears to be 129 feel 
8 inches, subject to a trifling correction for the zero points of 
the barometer, which remains to be more exactly ascertained. 

Communications have been received by the Committee from 
Sir £. Ryan, Chief-Justice of Calcutta, containing a Register 
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of the Barometer and Thermometer, kept by himself during his 
passage from Table Bay to Calcutta, in the months of Decern* 

ber, January, and February 1884f-^; from McHardy, 

Esq. Surgeon on board the Mountstuart Elphinstone, contain- 
ing a similar register made in the voyage of that ship from 
Table Bay to London, during parts of the months of September 
and October 1834; from Captain Wauchope of H.M.S. Thalia, 
containing extracts from a Journal of the Barometer and Ther- 
mometer, &c. observed on board of H.M.S. Eurydice, off Sal* 
danha Bay, during a heavy gale in 1819, as also in Table Bay 
during a violent north-wester in 1817 ; and, lastly, from H. W. 
Innes, Esq. Surgeon on board the Sherburne, containing a si- 
milar register kept during the approach to and after the arrival 
of that ship in Table Bay in January 1835. 

Of the two former of these communications (those of Sir E. 
Ryan and of Mr M^^Hardy), it must be observed, that they 
both, but especially the first, afford strong corroborative, and 
indeed quite decisive, evidence of that important meteorolo^cal 
&ct, of a considerable depression of the barometer in approach- 
ing to the equator from extra-tropical latitudes. Sir E. Ryatfs 
barometer, previous to his sailing, was compared, through the 
medium of a portable barometer in possession of Sir J. Her- 
schel, with the Mural Circle Barometer of the Cape Observa- 
tory, the difference of which, from the standard of the Royal 
Society, had been previously ascertained by two distinct com- 
parisons, agreeing perfectly inter se, made by the intervention 
of the above-mentioned portable barometer, which had been 
brought to the Cape by Mr Henderson, and again transported 
by him to London. By these comparisons, it was found that 
Sir E. Ryan's barometer required a correction of — 0.116 in. 
to reduce it to the Royal Society's standard. This correction 
being applied, and the reading so corrected being reduced to the 
freezing temperature, and classed into groups in zones of 10° in 
breadth, proceeding northwards and southwards from the equa- 
torial zone (between the latitudes 6° N. and 6° S.) according to 
the observed latitudes of the ship at noon of each day, give as 
follows :— 
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Number of 


Meu Pzemite 


meen oomnxmd' 


Limlti of the Zow or LMitnfe. 


radoDi. 


otaenredfai 

inches. 


teR otmnred 

UUtode. 


Equatorial Zone. 








Lat. 6'N. to 5*S. 


7 


29.821 


0^ 41' 


... 5 ... to 16 ... 


10 


29.849 


9 50 


... 15 ... to 25 ... 


8 


80.030 


19 12 


... 25 ... to 35 ... 


10 


30.125 


31 


... 35 ... to 40 ... 


24 


99.034 


38 25 



The observations of Mr M^Hardy, though atendtng only fa 
latitudes south of the equator, and, though evidently made with 
far less care, and with an instrument in which the fluctuatima 
ariang from the motion of the ship are very imperfectly de* 
stroyed, yet, when reduced and grouped in a similar manner, 
afford a result agreeing in their general tenor very satufactorily 
with those of Sir E. Ryan. To render them comparable, as the 
zero of Mr M^Hardy^s barometer is unknown, a correction of 
— 0.188 has been aj^lied to all his reduced observations, hgr 
which the equatorial indications of the two barometers are made 
to agree, and the following Table exhibits thar resaks when so 
reduced, grouped, and corrected : — 



LbBifi ef the Kone of Latltode. 


Number of 
UevfOhMT- 

▼atioDa. 


inincho. 


Heeii<»ReipoBd. 
lag lAlltude. 


Lat. O'N. to 6'S. 
... 5 ... to 15 ... 
... 15 ... to 95 ... 
... 25 ... to 35 ... 


8 

5 

6 

16 


29.821 
29.802 
29.960 
30.085 


1»42' 

9 20 

19 41 

31 20 



The total depression concluded from the latter series of ob- 
servations agrees very nearly in amount with that stated by Sir 
J. Herschel, as the result of his own observations during his 
voyage from England. The general fact may now therefore 
be looked upon as unequivocally established, and it is hoped 
that it will henceforth attract the attention of all voyagers; and 
that observations will be diligently accumulated for the pur- 
pose of ascertaining the law of variation of atmospheric pres- 
sure in all latitudes both within and beyond the tropics, and in 
either hemisphere, since it is very possible that the same exact 
law may not be found to apply to both, and that the Atlantic, 
Indian, and Pacific Oceans may offer differences depending on 
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their different extent and relntion to tbe continents adjacent to 
tbem. 

If, in a report like this, it be allowed to speculate on the 
causes of meteorological phenomena, it appears extremely pro* 
bable that the equatorial depression in question arises from the 
same cause which produces the trade winds, viz, the rarefaction 
and consequent ascent of the equatorial air, which, although 
constantly supplied from the extra-tropical latitudes, is yet not 
supplied instanter^ nor without a due dynamical motive force» 
which, in a free elastic fluid, can be no other than an excess of 
pressure on the side from which the supply is drawn, or (which 
comes to the same thing) a diminution of it, in the nature of a 
<^ suction,^ on that side towards which the superficial currents 
rush; which excess and diminution obviously arise from the 
overflow of the unsustained portion of atmosphere above the 
equatorial zone into tbe regions beyond. The inquiry, there* 
foKe, connecting itself as it does, with all tbe greater phenomena 
of meteorology, assumes a high degree of interest, and wiU no 
doubt be studied with tbe perseverance and exactness it mmts* 

A series of observations of the heights and times of high and 
bw water at Simon^s Bay, extending from January 26. to 
June 30, has been obligingly submitted to the consideration of 
the Meteorological Committee, by J. Deas Thomson, Esq, and 
the Astronomer-Royal. It has not yet been possible to com- 
pare them with any theory, and indeed it would be premature 
to attempt it here, as they will require to be combined with the 
mass of knowledge now accumulating on this subject in Europe, 
to render them in any degree available. One remarkable result, 
however, may be mentioned here, which ofiers itself on a very 
curscxry inspeetion of the heights, as compared with the dedin** 
tions of the Sun and Moon, viz. that while the monthly fluctu- 
atioB of the mean sea4evel, arising from the moon^s alternate 
occupation of the northern and southern hemisphere, is scarcely 
perceptible, amounting hardly to two inches, its annual variation, 
due to the stooilar approach of the sun to the northern and 
southern solstice, is much more considerable, and forms indeed 
a protninent feature in the Tides of this coast, amounting to no 
less than e^t indses, or nearly a fifth of the average di£ferenc« 
between high and low water <-<^ as the following brief Table wHI 
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shew— in vhich the interval embraced by the obsenrations is 
divided, ncvt as usual into lunations from full to full or from r\%vt 
to new Moon, but into periods marked by the moon^s passing 
ftom soutli to north of the equinoctial. By this division the 
effect (if any) of the moon^s change of declination compensates 
itself, and leaves the solar effect in evidence. The cause of the 
prominence thus given to this part of the sun^s agency, appears 
to lie in the length of its period compared with the moon% 
which gives time for the waters of the whole ocean to accom- 
modate their general level to the actual force, by bodily trans- 
fer from one part of the* globe to another, and by assuming, at 
each instant (what the tides of short period have never time to 
do), very nearly the figure of equilibrium due to this particu- 
lar modification of the disturbing forces. 

Obeenoed Mean PosUians cf Ae Mtd-waUr mark on the Float cf U^ 
l^-ffauge ai Smon's Bay^ during nuxeseive intervaU of 1^ 
Mam*s Transiifrom North to South ^iSie BqumoctiaL 





No. of 


Hdgfatsof Mid- 




Unltfonntemk. 


TidM 
obKryed. 


witcronttae 
GMige. 




Jan. 26 to Feb. 16, 


22 


4 £Kt 4.38 in. 


period incomplete. 


Feb. 17 to Mar. 16, 


27 


4 ... 2.36 ... 




Mar. 16 to April 11, 
April 18 to May 9, 
May 10 to June 5^ 


27 


3 ... 10.83 ... 




28 


4 ... 0.22 ... 




27 


8 ... 0.62 ... 




June 6 to June 90, 


26 


8 ... a37 ••• 


period incomplete. 



At the meetings of the Institution of Wednesday Septem- 
ber 8, and October 1, Sir J. Herschel stated that he had exa- 
mined the Meteorological Journal kept at the Port-Office by 
Mr M^Cleod, under the direction and superintendence of Cap- 
tain Bance, during 58 months, commencing with October 15. 
1828, in which are registered the heights of the Barometer with 
the temperature of the instrument, for the hour of 9 A.M., noon, 
and 3 p. v., with the usual notices of wind and weather, and 
that having reduced and interpolated them by graphical projec- 
tion, he had been led to the following conclusions :— -• 

1st, That the atmospheric pressure at Cape Town is subject 
to a considerable and very regular annual fluctuation, amount* 
XO^ (when reduced to a temperature of 82^ Fahr.) to 0.287 in. 
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_tbe highest level being attained about the 16th of July, and 
the lowest about the 16th of January, on an average of five 
years. 

' 2d| That the barometric pressure is also subject to a regular 
diurnal fluctuation, whose average amount, on a mean of the 
whole year, may be stated at 0.037 in. ; the highest pressure 
taking place at or about 9 a. m., and the lowest (so far as can 
be gathered from observations made only at the hours above 
named) at S p. m. 

Sd, That thia daily oscillation is itself subject to an annual 
alternate increase and diminution — the limits being 0.0198 in* 
and 0.0SS2 — the former, or lesser diurnal variation, correspond- 
ing to the middle of January, and the latter or greater to the 
beginning of July. 

4th, That these fluctuations are maintained with such regu- 
larity, that there is not a single month in the fifty-eight exa- 
mined, in the mean of which the daily oscillation does not ap* 
pear ; and that in the annual oscillation (with exception of one 
remarkable anomaly, produced by the tremendous storm of July 
1831) not only does every year exhibit the fluctuations in ques* 
tion, but its progress is marked by similar stages, or phases of 
increase and diminution ; the most remarkable of which is a 
temporary suspension of the regular rapid rise of the mercury 
towards its maximum, usually taking place about the latter end 
of May or beginning of June. 

6th, That, contrary to usually received notions, the rainy 
season at the Cape corresponds to a generally elevated state of 
the barometer, although it is true that particular storms of wind 
and rain are often marked by a temporary depression. 

Sir J. Herschel further observed, that the amount of the 
annual barometric variation at the Cape corresponds pretty 
nearly with the amount of a depression of the mercury, which 
he stated to have been observed by himself in his voyage hither, 
at and near the equator, below its habitual state in the extra- 
tropical regions— a depression then noticed, as he at that lime 
supposed for the first time, but which it appears had also been 
(very recently) noticed and made the subject of inquiry and 
numerical computation by Professor Schow of Copenhagen, in 
a paper published in the Annales de Chimie for June 183^|^ 
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Sir J. Herschd also farther stated, that the mean annual ba- 
rometric fluctuation at Calcutta, on the average of between two 
£kid three years^ observations made by Mr Prinsep, examined by 
him» appears to be much greater than that at the Cape, and, 
what is very remarkable, in a contrary direction, the maximum 
of Calcutta corresponding to the minimum at the Cape. And 
he attributes this to an actual bodily transfer of a portion of air 
from hemisphere to hemisphere, by the alternate beadng and 
cooling of the two hemispheres, as the sun crosses from side to 
side of the equator. The effect of this cause, which be consi- 
ders to be general over the whole earth, will be to modify the 
TCgnlar and constant eflects of the Trades, i^ a set of periodical 
winds differing materially in their character from local mon* 
soons, and to this cause he is disposed to attribute the observed 
annual oscillation of the extreme north and south limits of the 
Trade winds. 

The northern hemisphere, he further observed, being, by 
reason of its greater quantity of land, more superficially heated 
than the southern, it should be expected that the mean pressure 
beyond the southern tropic should exceed that beyond the nor- 
thern, and he suggested this as a subject worthy of examination 
by meteorologists properly situated in both hemispheres. 

Lastly, he observed, that severe gales, occurring whether in 
summer or winter, appear to depend on causes entirely extra- 
neous to the regular periodical fluctuations of pressure, and are 
probably dependent on causes of a local and transient nature — 
but that a correspondence of extraordinary seasone in distant 
parts of the globe, may be expected to accompany great occa« 
sional deviations from the usual law of these fluctuations in any 
given place, and that it is far from impossible that an assiduous 
attention to this point may ultimately enable us to predict their 
occurrence. 

The series of observations at the Port-Office being still in 
prepress, the foregoing results are not considered as final ; but 
whatever modifications future years^ observations may necessi- 
tate, will be from time to time inquired into and reported. 
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Note^ by M. Alphonse de Cakdolle, concerning M. Marcel 

^ de Serres's Essay upon the Questiony Whether the ExominOr' 

tion madCy in the Coal formation qfComada, and Baffin^ s Bay^ 

of Plants ancHogcms to those which lurw flourish in Equatorial 

Regions^ proves a Change in the Inclination qfthe Ecliptic.* 

Having become acquainted with the memoir of M. Marcdl 
de Serres, when it was passing through the press, I take the 
liberty of offering some reflections which suggested themselves 
during its perusal. 

The author commences by attributing to me the theory, more 
or less ingenious, which he combats ; but if I have had the 
humble merit of making it known to Frenchmen, I must here 
repeat, what I formerly distinctly announced, that I received it 
from Messrs Hutton and Lindley, the conductors of *^ The 
Fossil Flora of England.'^ 

As to the gist of the question, I must observe that M. Mar- 
cel de Serres has denied two laws in physiological botany, ia 
which there are now but few doubts ; and which, if opposed, at 
least merit to be combated with new facts. The one of them 
is the permanency of species ; that is to say, the hereditary 
nature of forms, in which there is an accurate resemblance of 
individual plants to those from which they have been produced^ 
whatsoever their external circumstances may be : and the other 
is, that those plants which may be referred to the same genera 
or families can live only under analogous conditions, as to soil,, 
heat, light, and humidity. Let any one descend into a deep 
mine, and he will there find some of the inferior ferns and lyco- 
podinese only : or let him reflect upon the important action of 
light on the respiratory and exhaling functions of vegetables, and 
it will then be scarcely possible for him to believe that the plants 
which are organized, as are those of our equatorial regions,— 
plants which do not cast their leaves, and which open their 
stomates, under the direct influence of the sun, twelve hours out 
of the twenty-four, can support a darkness of several months' 

* Marcel de Serre8*s paper is inserted in vol. xix. p. 64 of the £din. New 

Phil. Jour. C^r^r^n]i> 
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continuance ! Well, then, either the arctic plants of the ancient 
world were organized in a manner different from our present 
equatorial plants, or they were subjected to similar physical 
conditions. They could not have existed without one or other 
of these alternatives. Their fate would have been the same as 
that which is experienced now-a-days by a plant of a warm cli- 
mate when it is exposed to cold, to prolonged darkness, or to 
excessive humidity : it dies, and revives no more. But the 
former alternative is false, for observation has demonstrated the 
close analogy df these ancient species with our present equatorial 
plants. There remains, therefore^ only the second alternative, 
that they were really subjected to similar conditions as it regards 
heat, light, &c. So far as heat is concerned, the similarity of 
the ancient polar regions is not disputed, because every one ad- 
mits the necessity of a certain temperature for analogous plants ; 
but is it not necessary to make the same concession respecting 
light, which is of as much consequence to vegetables as temperar 
ture itself? 

I leave it to the natural philosopher to reconcile the pheno- 
mena which I think we must necessarily admit, with the known 
laws of our sphere ; namely, that a more uniform and stronger 
light was at one time shed over the polar regions. I do not 
mean now to contend for the hypothesis of a change in the in- 
clination of the terrestrial axis, but only for the fact that light 
was then otherwise distributed. Perhaps it may one day be dis- 
covered, that terrestrial magnetism and the high temperature of 
the globe produced formerly a light which now is unknown ; or 
possibly it may be discovered that there was a time when the 
aurorse boreales were much more frequent and intense than they 
at present are ; but this is nothing more than mere hypothesis. 
What, however, appears to be an incontrovertible fact is this, 
that the fossil vegetables of Baffin'^s Bay were formerly under the 
influence of a diflerent light than are those which vegetate in that 
region at the present day. 
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Inquiry in relation to the aUeged injltience of Colour on the 
Radiation of Non-luminous Heat* By A. D. Bache, Pro- 
fessor of Natural Philosophy and Chemistry, University of 
Pennsylvania. ♦ 

In the following essay I propose to submit a few remarks 
on a paper by Dr Stark of Edinburgh, first published in the 
Transactions of the Royal Society of London for 1838, to* 
gether with an experimental inquiry into the alleged influence 
of colour on the radiation and absorption of non-luminous heat 

The experiments were commenced soon after the paper refer* 
red to reached this country, and in them was adopted what 
seemed to me the less exceptionable of two methods used by Dr 
Stark, which actually bear upon the question of the radiation of 
non-luminous heat. It was my intention to examine the matter 
more fully than bad been done by Dr Stark, and to procure a 
more satisfactory induction by experimenting on a considerable 
variety of substances. In this I had the kind assistance of my 
colleague, Professor Courtenay. 

While these experiments were in progress, the remarks of the 
Rev. Professor Powell of Oxford on the paper of Dr Stark apr 
peared in the Edinburgh New Philosophical Journal* They 
confirmed me entirely in the view of the inapplicability of most 
of the experiments made by Dr Stark, to the determination of 
the question of the influence of colour on the radiation or the 
absorption of heat* Of this class were the absorption of heat, 
radiant heat being understood, as tested by the inverse of Count 
Rumford^s method for comparing the conducting powers of sub* 
stances used for clothing ; also, as tested by the effect of heat 
from the ^me of an Argand gas-burner, thrown by a mirror 
upon the bulb of an air-thermometer which was variously coat- 
ed. Of the same class were the experiments on radiation, as 
tested by the method used by Count Rumford, as above referred 
to, the enveloping materials of the inner thermometer being 
wools of different colours, and coloured wheaten paste. 

Not included in this class are the methods of ascertaining the 
rate of cooling of a thermometer, of which the bulb was coated 

* Silliiiiaii*8 Journal of Science, vol. xxx. p. 16. ^ j 
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with difl^rent pigments, aud of a glass globe filled with warm 
water and Tariously coaled. I gave the preference to a modifi- 
cation of this latter method, from the greater extent of radiating 
surface whidi may, without. inoonvenMBoe, be commanded by 
it. The glass globe used by Dr Stark was one inch and a ({Bar- 
ter in diameter ; it was coated at different times with Prussiftn 
Uue, red lead, and white lead, and m a room at BOf" Fahrenheit, 
the fall from 1 W through 25"" was in seventeen minutes, eighteen 
minutes, and nineteen minutes. 

I am constrained to differ from Profesaor Powell in his re» 
marks upon the method just referred to, and, with great defer** 
enoe to so high authority, would state why I ooasider them in- 
eoDclusive. Professor Powell deems it neeessary, or at least 
highly important, to the determination of the question, that the 
radiating coaUngs of the globe should be equalized in respect to 
thickness, conducting power, density, &c. ; and refers to the ex* 
periments of Professor Leslie, in which equal quantities of differ^ 
ent radiating substances were dissolved and s^nread upon a sur- 
Aioe for comparison. ' That equal thickness of substances pos- 
sessing different radiating powers should be compared togethfer^ 
seems to me to be disproved^by the law established by Sir John 
Leslie's own experiments, namely, that radiation takes place not 
only from the surface, but in a thickness which is appreciable in 
good radiators. Thus when the different coatings of jelly were 
applied in succession upon one of the sides of the cube in Pro- 
feesor Leslie^s experiments, the radiation increased with the 
thickness up to a certain point. The effect of conducting power 
appears by this same experiment to be so small that an increase 
of the thickness in the bad conductor was actually more than 
compensated by the increased radiating power. The influence 
of density on conducting power is well known, but the effect of 
either, as controlling the radiating power of a substance, or as 
modifying it, is, I apprehend, yet to be appreciated. If these 
views be correct, and they are, I bdieve, founded upon the au* 
thorities so ably illustrated by Professor Powell in his report on 
radiant heat to the Brttisb Assodation, the radiating powers of 
substances would not be rightly compared by equiJising their 
thickness upon a given surface, nor by equalieing their waghts. 
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but by asoeftainiDg for each substance that thickness beyond 
which radiation does not take place. This will be placed in a 
clearer point of view in the sequel. 

I do not, however, consider the question at issue as the less 
difficult to determine, *^ no substance can be made to assume 
different colours without at the same time changing its internal 
structure ;" ♦ and I believe, with Professor Powell, that " a very 
exteniNve induction is perhaps the only means open to us of 
ascertaining this (the circumstances and properties wherein the 
ooatmgs differ), considering how totally ignorant we are of the 
peculiarities on which their colour depends.^ This xmy exten- 
sive induction I do not pretend to have made, but I have miilti* 
plied our experiments so much beyond the number made by Dr 
Stark as to be able to shew that the supposed influence of colour 
on the absorption and radiation of heat remains yet to be demon* 
strated, and thus to prevent the admisnon, as proved, of what 
is more than doubtful. The principal object was to select a con« 
siderable variety of pigments of the same colour, differing chemi«' 
eally, and of different colours chemically allied, and, as subsidi^ 
ary, to ascertain the effect of changes of cdour produced by 
chemical means on different substances, and the effect of the ma* 
terial used to apply the pigment to the radiating body. Seve^ 
ral tin cylinders were procured, two inches high^ and one and a 
half in diameter, closed at the bottom, and having fitted to the 
top a slightly conical tube to receive a perforated cork, througji 
wbich to pass the stem of a thermometer. One of these vessels 
having been selected, was coated in successive layers with a pig- 
ment. Water which was boiling in a porcelain capsule was then 
poured into the cylinder, which was suspended by means of two 
lateral hooks to cords attac^hed to the canopy covering the lec- 
ture table A 'thermometer introduced through a cork had its 
bulb nearly in the middle of the axis of the cylinder, and the 
thermometer, by displacing pact of tbd water, proved that the 
quantity contained was the same in each case. A tempenetf ure 
was selected for begijining the experiments sufficiently, below 
that which the introduction of boiling water produced, to per- 
mit the rate of cooling to have become uniform ; and one for 

* Professor Leslie's Essaj on Heat. 
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ending, which was high enough to prevent uncertainty from the 
downess of the fall of temperature. The instant of the arrival 
of the mercurial column at any d^ree on the scale, and of its 
leaving the same, was noted, and a mean taken for the time of 
being at that temperature ; a precaution which, though superflu^ 
ous in such experiments as these, will, I am persuaded, be found 
of importance where minute accuracy is desired in investigating 
the motion of beat. One of us observed the thermometer^ the 
other noted the time by a pocket chronometer. 

The time of cooling of the cylinder coated with colouring 
matter having been ascertained, an additional layer of the same 
substance was put upon it, and the cooling again observed. The 
time of cooling diminished of course until that thickness was at- 
tained beneath which no radiation takes place, the time then 
slowly increased with each additional coat, the conducting power 
ent»ing as an appreciable element into the rate of cooling. To 
shew the decided nature of the results, I subjoin an account of 
one series towards the beginning of our experiments, when a 
want of experience rendered us cautious in applying the-sueces* 
ttve coadngs, lest we should pass the thickness of determinate 
radiation. The necessity for thus feeling our way rendered the 
labour of the experiment very considerable. 

Cylinder coated wUh Prussian Blue. 
Time of cooling from 180*" to 140^ Fah. 



1. Thirk coating, 


101 li secondn. 


2. Da added, . 


965 


3. Additional coat, da, . . . 


910} 


4. Do. da, . 


829i 


5. Da da, • . . 


805 


6. Do. da, • . . 


842 



Another series in a further advanced stage of our experiments 
is subjoined :— - 

Cylinder coaied wkh LUmus Blue. 
Time of cooling from 180** to 140** Fah. 
1. First thick coating, .... 985 seconds. 

% Additional coat, 855 

a. Da. do., 8274 

4. Da da, 834| 
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- Besides the necessity of making several experiments to obtain 
a single result, it sometimes occurred that particular results re- 
quired to be repeated for verification when apparent discrepan* 
cies occurred ; this was done to ascertain if they were real or not* 

As it was obvious that the experiments must necessarily ex- 
tend through a considerable time, during which the drcumstan* 
ces attending the cooling of the cylinders could not be expected 
to remain uniform, a standard for comparison was provided, and 
a cylinder of which the coating was not changed, and which was 
observed in regular turn with the other cylinders. At first a 
vessel without coating was used for this purpose, but as it was 
found liable to tarnish, a cylinder was substituted having a coat*^ 
ing of aurum musivuro, which was one of the smoothest and 
most uniform of the coloured substances used. The number 
obtained on the different days from a mean of the trials made of 
the cooling of the standard cylinder were applied to compare the 
results of one day with those of another. This assumes that the 
times of cooling of the different vessels would be affected propor- 
tionally by a given change in the circumstances of the experi*. 
ment. This inability to preserve the circumstances constant is 
the real objection to this method, and .one which most affects the 
certainty of the results.* 

The following example shews the application of this method* 
The observed times of cooling of the standard ' cylinder, froak 
180° to 140° in two experiments on the 81st of October, were 
969^ and 968^ seconds, mean 969. Three experiments on the 
1st of November gave 898, 89^ 893} seconds, mean 89H* 
Cylinder No. 4, coated with cochineal (crimson), gave for the 
time of cooling from 180° to 140° on the 1st of November, 848}« 
To compare this with a result obtained with the same cylinder 
on the 31st of October, we have 894} : 969 : : 848} : ^, the equi- 
valent number for October 31st, 916.3 seconds. 

The results obtained with the same cylinder on different o^ 
casions of experiment having been thus rendered comparable^ 
the comparison of experiments with different cylinders was ef* 

* If the circumstances could be retained the same, three obsenratioDS ti 
the temperature at equal known intervals would give a numerical expreaiM 
for the radiating power of the coating. * 

VOL. XXI. NO. XLII.— OCTOBER 1 836. S 
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ftetai bjr detanuning the time of oooling wilh die gune oootkig 
upoD d^crent cjHadeu^ Thus, Noiw 1 and £ having beea 
coated with caibonate of kad, and their times of oooliiig through 
forty degraes having been anertained, all the lesuks with the- 
vanooB other ooatings apfdied to theae cylinders were comparahle. 
The nombers thus obtained will not be sttictly pptyorfinnal to 
the radiating pofwer of the substance uaed^for the whcdesurboe 
of die qrlinden^ ;ni»l^mg the end% was not coated, and the 
contact of the air and its consequent circuladonexettamostim* 
portantinfluenoeon the rate of cooling. This latter element has 
been shewn by the experiments of Petit and Dulong to J)e|inde- 
pendent of the nature of the surface^ and as the amount of un* 
coated surface remains constant, the greater effect of radiation 
will appear by the more rapid rate of cooling, and the less by 
the less rapid ntfe. 

I proceed now to examine the dq^ree of appraximation which 
may be expected firom the results of the experiments. 

Fir$i, A comparison of different observations on the same day, 
under the same circumstances of the cylinders, and neariy or 
qnite the nme as to the temperature of the nxMn, will shew how 
far accuracy is posnble under the most fiivouiable suppodtions. 
The following table presents the results of this kind obtained 
during the entire series of experiments, with the ratios of the 
thne of cooling :«« 

In the fdilowing UUe, ten of the ratios are about 1.01 to 1» 
six 102 to 1, three 108 to 1, one IXM to 1, and two 1.05 to 1« 
It is therefore fidr to infer, that the single ratio of 1.14 to 1 re* 
suits from an error of iiecord or observation, and the table fully 
Aew^ikai finder the samii circmmsi4mcct the ruulU coM 
ie reproduced wUhin abaui two per cenL 



Digitized by 



Google 



Radiation ofNbn-Lumnoua Heat, 



KS 



NatuieofCortfaig. 


Ttmeln-r 
Seooods. 


Ratio. 


NAtureofCwtiiig. 


TImeki 
Seconal. 


Ratia 


DrLlXDXli, No. 3. 


1281] 
1300 


1.000 
1.014 


Ctlindzb, No. 1. 


8491 
972} 


1.000 
1.145 


No coating. 
Chalk. 

Prussian blue, 
litmus blue. ^ 


Sulphuret of anti. 
monjr* 

Ditto additional 
coating on an- 
other occasion. 

Bed lead. 

Do. bladrened bj 
sulphuretted hy- 
drogen* 


9094 
939} 


1.000 
1.034 


8781 


1.000 
1.008 


9091 
9324 


1.000 
1.026 


8861 
8941 


1.000 
1.009 


920} 
956 


1.000 
1.038 


CTLUrBES, No. & 


892 

8931 

898 


1.000 
1.001 
1.007 


9111 
9241 


1.000 
1.014 


Aurum Mualvum. 

Ditto on aaother 
occasion. 

Do. 
Do. 

Do. 


939 
9421 


1.000 
1.011 


Ctltkdzb, No. 4. 


9371 
969 


1.000 
1.023 


Gambogew 
Chromat^oflead. 
Vermilion. 
Sulphate of baryta. 


9431 
967 


1.000 
L014 


9381 
9541 


1.000 
1.017 


818 
8201 


1.000 
1003 


846 
860 


l.OOO 
1.006 


860 
880 
897 


1.000 
1.012 
1.055 


7401 
778 


1.000 
1.051 


861 
8721 


1.000 
1.025 


CTLlKDVm, No. 1. 


13961 
14251 
14461 


1.000 
1.020 
1.036 


No coating. 


Do. another occa- 
sion. 


13111 
13U1 


IjOOO 
1.002 




Do. 


1308 
1320 


1.000 
1.013 
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Second.'^The correction for the altered circumstances of tem- 
perature of the room, &c. may be tested by comparing the expe- 
riments made with different cylinders having the same coatings 
on different days. In the table on the preceding page, is given 
the various results of this kind furnished throughout the series 
of experiments. The date is given in the left hand column, and 
applies to all the results on the same horizontal line with it. A 
comparison of the numbers in the columns marked ratio, and on 
the same horisontal lines, will shew how far the same reduction 
to a standard would have been given by different cylinders : in 
other words, how far the influence of currents of air, local tem- 
perature, and radiation from or to adjacent bodies, might have 
interfered with the particular results. 

Of the ratios thus brought into comparison, it will be found 
that in one case the results are identical ; in four others that they 
differ one per cent. ; in two others two per cent. ; in four others 
three ; in one four ; in three five ; in two seven ; and in one ten 
per cent. ; omitting this latter, the accordance is much less satis« 
factory than was shewn by the former table, and the average 
amount of error is nearly four per cent. 

Having now shewn the probable limits of accuracy in the ex- 
periments, I proceed to compare together the reduced times of 
cooling of the same cylinders with different coatings. In the 
table will be given the observed, time of cooling through forty 
degrees, and the time of cooling of the standard from whence 
the reduced times are deduced. As the colours of the substances 
were not in all cases what would be expected, the colour is de- 
signated in a separate column. 

Cylinder y No. 1, variously coated. 



Natuxe of Coating. 



Colour. 



Date. 



Ol»erv- 
edtime 
ofcool- 
iiig. 



Time of 
cooling 
of Btand- 



Reduoed 
Time of 
cooling; 



Remarks. 



Carbonate of i 
lead. 

Vermilion. 



Golden suU ^ 
phur^ of > 
antimony, j 



Bed oxide of 
lead. 



White. 

Red. 

Brown, 1 
nearly > 
black, j 

Orange. 



Oct. 24. 
25. 

31, 
Nov. e. 



Seoondf. 
864 

806 



868.5 
89a5 



Seconds. 
1014 

937 



948.2 



Seconds. 
864 

872 

909 
952 



Smooth. 

{Smooth, with 
minute cracks. 

5 Bough, peels 
\ easily. 



e 
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Cylinder^ No. 1, variously coated — continued. 



NatuwofCoAUng. 


Colour, 


Djttfr 


Obienr. 

edtime 
ofoool. 

tog. 


Time of 

ard. 


Rednoed 

time of 
tooling. 


B£inuks* 


Bed oxide of ) 
lead,addi- }- 
tional coat, j 

I>o.bladceB0d) 
by hjdro- f 
sulphate of l* 

potMSB. ) 

Plumbago. 
Gamboge. 


Brown. 

Black. 
Olive. 


Nov.U. 

17. 
20. 


Seconds. 
932.7 

W7.8 

787 

«oa7 


Seconds. 
950.2 

*•• 

819.2 
816 


Seconds. 
995 

9«6 

974 
1005 


C For comparison 
I withfoUowfaig. 

C Red shews 
I through. 

( tJnifi)nB, but 
i not glossy. 
J SmootS, but 
\ In streaks. 



The radiating power being greater, as the time of cooling is 
less, we have the order of radiating power of the different co- 
loured substances as follows : — white, red, brown, orange, black, 
green. Omitting in this enumeration the blackened surface of 
the red oxide of lead, which had passed in thickness the maxi- 
mum radiating thickness, and is only comparable with the result 
which precedes it, the change of colour effected by changing the 
surface sulphuret of lead (black or rather brown), increases the 
radiating power in the ratio of 1.03 to 1, which is within the 
average of error. 

The following results, given in order of time, and reduced by 
the standard, were obtained with cylinder No. 2. 



Nature of Coating. 



Colour. 



Date. 



Observ- 
ed time 
of cool- 
ing. 



Thneof 
cooling 
of stand- 
ard. 



Reduced 

time of 
cooUng. 



Remarks. 



liacal '^ 
ate of V 
r. j 



Ammoniacal 

sulphate 

copper. 
Indigo. 
Carbonate of 7 

lead. S 

Do. Do. 

Do. blackened \ 
by hydro- f 
sulphate of f 
potassa. J 

JPeroxide of 
manganese. 



J 



Bluish, 
green. 

Blue. 

White. 



Black. 

Dark 

4^brown. 



Nor. 6. 

11 
14. 
15. 

15. 

18. 



Seconds. 

808.5 

928 

883.2 

910 

874 

747 



948.2 

950.2 

956 

858.5 



869 



Seconds. 
856 

990 
937 
982 

944 

872 



I Streaked, and 
•< peels off 
( rough. 
Very smooth. 

Smooth. 

{For comparison 
with following. 



mMjM 



5 Uniform, but 
i not smooth. 
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The variety of colour Is here small ; the rodiAting powers 
rank bluish greeo, dari^ biown, white, blue ; omitting the aeeond 
experiment with the carbonate of lead, which is opiy conqpsFable 
with the one in which the surface was blackened by hyihxvsuU 
phate of potassa. Comparing these two results, the change of 
surface appears to have increased the radiating power in the ra- 
tio of 1.04 to 1. 

The coatings applied to cyfinder No. 8 were more varied 
than those of rither of the forgoing. 

Cylinder, No. 3. 



NatmofCMttaf. 



ih 



Carbotnteof 
magnesia. 

Carb.oflime 
(chalk). 

Carb. of lead. 

Prussian blue. 

Litmus. 

Bichromate 

potassa. 
Alkanet. 
Do. rendered 

blue by po- 



llndktinlc. 
Do. 



J 



YeUowish.) 
white. / 

White. 

White. 

filuew 
Blue. 

Reddish- > 
brown, y 
Ciimson. 



Seconds. 
Oct 11. &59.6 

879 



25. 
31 

NoY« 1 



lJLd2e.7 



Blue. 
Bkck. 



Carb. of lead 
in oil of la- 
Tender. 

Do. blackened 
by hydro- 
sulphate 
potassa. 



ledl 

3 



White. 



Black. 



17. 

1& 

2U 



877 

806 
831 

854 



Seoonds. 
862 



937 
969 

894.5 

950 



Seoonds 
1011 



{ 



£ou^i in 
specks pro- 
jecting. 



1934 Da 



938.2 

776 

836 

843.5 
850 



819 



862 



1032 

871 
870 

986 

989 

1001 

959 

976 

992 
1000 



(^ Smooth, and 
< somewhat 

( shining. 
Rough. 
Not uniform. 

{Streaked, and 
not smoothi 
UnijEbrm. 



Not smooth. 

More uni- 
form (meaU) 
697). 

Uniform, but 
not glx>ss}r 
ensuxfaoe. 



J 



The effects of changing the crimson of alkanet to a blue was a[>- 
parently to decrease its radiating power about one per cent, or the 
change of colour in reality did not alter the power. The car- 
bonate of lead lost also slightly, or rather was not affected, by 
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the change not only of its surface, but of a considerable part of 
ita mass, for the oil of lavender having evaporated, the hydro- 
lulphate of potaasa penetrated the coating. The substance by 
Sdeans of which the coating was applied seeins not to have sen- 
sibly aifected the radiating power ; the carbonate of lead applied 
with gum differing in radiating power but four per cent, from 
that applied with oil of lavender. 

The coburs rank from the foregoing table, Uue, two varieties ; 
black, brown, crimson, white, black, blue, white, three varieties. 
There is no certainty that the litmus and alkanet, changed to 
blue by potassa, were originally the same in colour. The sur- 
faces were very different in regard to uniformity and smooth* 
ness ; the alkanet was perfectly uniform, but not at all glisten- 
ing ; it may be described as of a uniform minute roughness. In 
this table, we have the greater number of whites at the bottom 
of the scale of radiation, and of blue and black at the top ; but 
this is all that can be sud, for a white, a black, a blue, are in 
close proximity near the middle of the scale. 

The results with the cylinders Nos. 4 and 6 were few in num- 
ber. They are subjoined. 



Nature of Goatfaifl:. 



Colour. 



O1U& 



ObMnr- 

edtime 
ofoooU 
ing. 



Time of 

cooling 

of itana- 

aids. 



time of 
cooling. 



Remeiks. 



CyXfufer, Ho. 4. 
CochineaL 
Chromateof 1 

lead. y 

Bi-8ulpharet f 

of mercury > 

(▼ermilion> \ 
Sulphate of \ 

barjta. 3 

Ditto. 

C^nderyNo,6. 

Gramboffe. 

Bi'Sulpnuret \ 
ofiin(au. f 
rummusi- f 
▼um). J 



SecoodB. Seconds. 



CrimsoD. 
Ydlow. 

Red. 

WHte. 

OUve. 

Yellow. 



Nov. 1 
... a 

... 11. 

... 1& 
... 21. 

Oct. 29. 
... 31 



848.5 
931.7 

843.7 

7fi9.2 
829 

845.5 



894.5 
948.5 

950.2 

865.2 
861.7 

934 



962 
996 

888 



975 

917 
1014 



Not uniform. 

{Very smooth 
and uniform. 

{Uniform and 
smooth. 

Rough. 
(Smooth, fresh. 
I7 predpi- 
toted. 

Smooth. 
Very even. 



i 



The order from cylinder No. 4 is red, white, crimson, white, 
yellow ; the influence of the roughness of surface is here plainly 
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sbewD, by which the place of the white material, sulphate of ba- 
ryta, is entirely changed ; this is a. quality difficult to appie* 
date, and yet here we find it exceeding in influence any other 
property of the coating. 

A review of these results will shew that we have been able to 
establish, among the separate series, no order of colour. Wt 
have the different orders as follows : — 



From No. 1. 


No. 2. 


No. 3. 


No. 4. 


White 


Green 


Blue 


Red 


Red 


Brown 


Black 


White 


Brown 


While 


Brown 


Crimson 


Orange 


Blue 


Crimson 


White 


Black 


White toblack, 


White 


Yellow 


Green 


an increase 


Bkck 




White toblack, 
an increase 


of 4 per cent 
in radiating 


White 




No efiect 




of 3 per cent. 


power. 


from chang. 


No. 6. 


in radiating 




ing white to 




power. 




blacky or pur. 


Green 






pie to blue. 


Yellow 



A more satisfactory comparison, in respect to the number of 
substances employed, will be had by using the means, hereto- 
fore described, for comparing together the results obtained with 
different cylinders. For example, Nos. 1, 3, and 8, were each 
coated with carbonate of lead, and through the numbers given 
by these coatings, those found for the other coatings can be com* 
pared. Nos. 1 and 4 were coated with vermilion, and Nos. 1 
and 5 with gamboge. 

The following table presents the comparison, the substances 
being arranged in the order of their radiating powers :— 
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No* 



NatuMofCoitiig. 



Litmus blue, 
Pnuedan Uae, 
Anunonuictl Sul-) 
phate of Copper,/ 
Peroxide of Man- ^ 

Bi'Chronuite of \ 
Potusa, . . j 

India Ink, . • • 

Alkanet, • • • 

Carbonate of Lead \ 
in oilof lavender,/ 

Sulphuretof Lead, 

Alkanet blue. 

Carbonate of Mag-) 
neflia, • . • f 

Carbonate of Lead \ 
in gum, • • I 

Carbonate of Lime, 

Yermilion, . . 

Sulphate of Baryta, 

Golden Salphuret) 
of Antimony, / 
Indigo, '. . . . 
CocmneaU • • • 
Red Lead, . . 
SulphateofBaryta, 

Plnsibago, . . 

Chremate of Letd, 

Gamboge^ • • . 

Bi-8ulphuret <if \ 
Tin, . . . / 



Blue, . • 
Blue, . • 

Gi«eiilah.Uue, 

/Bfowniili. \ 
1 black, J 
Black, . 



Brown, 

Black, . 
Crimson, 

White, . 

Bbuik, . 
Blue, • . 

White, , 

White, . 
Dinrr white, 



White, . 

Brown, . 

Blue, • . 
Crimson, 
Orange, . 
While, . 

Black, . 

YeUow, . 

Olife-green, 

YeUow, . 



Octal. 

... 2ft. 

Not. 6. 

... la 

... 17. 

..• 1. 

••• 18« 
... IL 

... 21. 

... 21. 
... 11. 

Oct. 13. 

... 11. 
... 26. 

Nov. 16. 

Oct. 31. 
Nov. II. 

!'* c! 

... 21. 

... 17. 

••• 6. 

... 30. 



6 Oct. 31. 



Timeof 



728 
729 

789 

804 
804 

810 

817 
828 

830 

837 
838 

846 

864 

885 
872 

873 

909 

912 
944 
952 
957 

974 
977 
1006 

1085 



RemarkBoa 

SUffiMBI ' 



Beu|^. 

/Not „ 

(but uniform. 

Not smooth. 
(Streaked, 
< streaks 
\ smooth. 

Smooth. 

iNot shining 
but uniform. 
Smooth, not 
shining. 



Bough. 

Smooth. 

Medium. 
Smooth. 

{Boiu^h blue- 
ish-white. 
{Smooth, in 
streaks. 
Smooth. 
Smooth. 
Smooth. 
Medium. 

{Not shining 
bulunijfoini. 
Smooth. 

{Smooth, in 
streaks. 

Smooth. 



The results thus exhibited are decidedly unfavourable to the 
specific efiect of colour in determining the radiating powers of 
bodies. Blue is above black at the beginning of the table, and 
occurs again in the eighteenth place. Although the first seven 
numbers are blue or black, the ninth, tenth, eleventh, and 
twelfth, are white, black, blue, and white respectively. Red oc- 
cupies the eighth and nineteenth places, and then an intermediate 
one, namely, the fifteenth. White is in the greater number of 
cases in the middle part of the table, ranging close to black. 

The alleged advantages of dark clothing during cold weather 
thus seem to have been too hastily inferred ; and it appears that. 
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prowled the penon is not exposed to the sun, the particular oo>. 
lour of the clothing is not of real importance. 

If colour is not a determining quality, neither does roughness 
appear to be so, for though generally the smooth surfaces are' 
lower on the list, this is not universal 

The rough sulphate of baryta is lower on the list than the 
smooth carbonate of lead. 

Plumbago occupies a low place, and India ink a comparative- 
ly high one. 

The best radiators do not appear to belong to any particular 
class of bodies ; litmus blue and Prussian blue are side by side, 
while sulphuret of lead, and the bi-sulphuret of tin, are fifteen 
numbers apart. 

If the results be admitted as decisive of the radiating powers 
of the bodies used, they shew, that each substance has a specific 
power not depending upon chemical composition nor upon co- 
lour. I do not claim to found such a conclusion upon the ex- 
periments ; their otgect has been befcHre stated, and if they pre* 
vent the introduction of an inference from an imperfect induc- 
tion as a law of science, the labour bestowed upon them will be 
amply recompensed. * 



Notes on the Natural History and Statistics of the Island of 
Cerigo and its dependencies. By Robert Jameson, Esq. 
Assistant Surgeon, 10th Raiment of Foot, Corfu. 

Cesigo is the most southern of the Ionian States. It is situ- 
ated to the south of the Morea, at the mouth of the Gulf of 
£oloky thi and Fumus, its nearest point to the mainland is only 
distant about twelve miles. The island is in shape triangular, 
with its base towards the south. Its greatest length is about 
nineteen and greatest breadth twelve miles; the whole island 
forms an area of about 116 square miles. 

Under the denomination of dependencies are Cerigotto to the 
S. S. £. distant about twenty miles, and several islets and rocks at 

• The scientific reader need not be reminded that these remaxlrs do not 
bear upon the radiation or absorption of heat accompanjlng light. 
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a greater or less distance fnmi the coasts of Cerigo ; among the 
most important are. the Calami cm the west coast, Diacofti on 
the east, the Ovo, Dragonares, and Eouphenisi on the south ; 
beades these there are others off the north of Cerigotto, vi^, 
the Nautilus (native name Traoolithra), Porrelli (Laguneres), 
and Porri (Trasonisi); the nearest is the Nautilus, which is 
reckoned to be four and a half miles distant. The most im^ 
portant of the dependencies^ Cerigotto, is said to have a surface 
of twelve square miles. 

Cerigo is a OKnintainous land, being less so, from the nature 
of the rocks, as we proceed from south to north. Before pro- 
oeeding further, we may menticm a division of the island into 
districts by the natives, and used by Grovemment, to prevent re- 
petition hereafter. There are five districts, viz. Citta, Livadi, 
Milopotamo, Castrisso, and Fotamo. The district of Citta in- 
cludes all that portion of the ishind to the south of a line 
drawn nearly straight across, commencbg between the creeks 
of f elloti and Meledoni on the west, and terminating a little 
below Diacofti on the east coast ; Potamo is the part to the 
north of an irregular line from Calumi on the west to the road- 
stead of Pelagia on the east ; Castrisso occupies the remain- 
der of the east coast, and the greater part of that adjoining the 
Potamo boundary line; the rest is almost equally divided be- 
tween the districts of Livadi and Milopotamo, whose boundary 
line be^ns near Mortidea on the coast. 

Cerigotto may be divided into three districts, a southern called 
ApoUtaria, a western Camerelles, and an eastern Asprolachos. 

In all parts of Cerigo, except the district of Potamo, the 
mountain chains run N. W. — S.E. and N.N. W. — S.S.E., while 
in Cerigotto and that district they run N. N. E.— S. S. W. There 
are three principal chains in Cerigo. The southernmost, to 
which I shall give the name of St* Eiessa, after its highest sum- 
mit, runs through tlie south-west of the island ; the next forms 
the high land in the centre of it, and is called Lachnos ; the 
third I shall term St Greorgio, after its highest point, extends 
along the east side of the island. Some suppose that the moun- 
tain called St* Eiessa is the highest, while others maintain it to 
be the mountaiq of St Georgio, neither exceeding 1400 feet. 
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Cerigotto is traversed by three mountain chains, an eastern 
called Kaoos ; a central, Ealives ; and a western Cephali. The 
highest mountain on the island, which belongs to the central 
chain and is called Turcovigla, is said to be 1100 feet above the 
level of the sea. 

In Cerigo and Cerigotto, except at the north end of the for* 
mer, the mountains have the same general forms, viz. round* 
backed and table shapes, sometimes they have conical or peak* 
shaped summits. St* Elessa is a good example of the table 
form, St Kindinus, of the same chain, of the conical ; but the 
form most generally met with is the round-backed, while peaks 
occur less frequently. 

The greater part of the west and south coasts are predpitous, 
while the east is flat or shelving, and the mountains have a 
gradual ascent. 

Separating the three principal chains of Cerigo, are two pria* 
cipal valleys of a moderate breadth. Lateral chains with their 
valleys terminate in these principal valleys. In these principal 
valleys the bounding mountains have a gradual ascent, but in 
the lateral and less important they often present immense mural 
precipices. 

From the physiognomy of Cerigo just described riyer^ of 
any importance could not be expected to occurs but there are se- 
veral streams which continue to run throughout the whde year. 
One rises from the central chun of mountains near the village of 
Milopotamo, and after taking' a winding direction, and turning 
many mills in its course, discharges itself into the sea on the west 
coast Another rises near the village of Milata, runs along for 
a few hundred yards and disappears in the limestone, but at 
one of the points of Paleopolis, on the sea coast called Cashi, 
about two miles distant from the place of disappearance, there 
is a pool of water through the whole year, which is supposed 
to be a partial reappearance of the Milata rivulet ; a third runs 
through the village of Carova, turns also many mills. .There 
are other less important rivulets, but not worthy of particular 
notice. In the course of some of those streams you meet with 
cascades, but they never exceed thirty feet in height. 

I have already mentioned that the shape of the island h 
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triangular. The west side and base are mud) mdoited when 
compared with the east, and it is singular that the two best and 
only ports worthy of notice are ntuated, the one called Kiapsal^ 
at the south-west angle, and the other, San Niooio, at the south- 
east angle ; the other part used as a port is called Santa Pelagia, 
and is merely an open beach situated on the north-east coast 

Port S^psali, being the site of the city, is the only place 
where vessels obtain pratique, or are allowed to porform qua- 
rantine. Two lateral chains are tent off from the St* Elessa 
range^ one from Mount Elessa, runmng nearly north and soulh, 
forming the west nde of the harbour, and the other from Mount 
Eindinus, a subordinate range of which forms the east ade ; but 
the harbour is partially divided by a mass of rock prelecting from 
its ujqper part, making two ports within the great harbour, the 
east, called (from its appropriation) Quarantine, and tl^ west 
Eapsali, being double the sise of the fcHiner. In Kapsali, the 
water is deep enou^ for ships of any burden ; while Quaran- 
tine is shallow, and only fit for minor vessels. Unfortunatdy, 
however, Kapsali is much exposed to the violait SW. and S£. 
gales which blow frequently during the year. 

Port San Nicolo is an indentation on the east side of the bay 
of tlifr same name, of a truncated triangular Aape, the apex 
being its mouth : its basis is notched at the two ang^bes, focmii^ 
inner harbours, the west one being small when compared with 
the east. The greatest length of the poit is 280 yards, and of 
the largest notch 150 yards : the broadest put of the port 
measuxes 150 yards, and of the notch SO yards. The deepest 
part of the port is SO yards, and of the notdh 6 yards. Even 
close inland of the notch, the depth of water varies fiom $ to 
17 feet, wd m the port from 12 to 40 feet. This harbour is 
sheltered from every wind that blows, has good andiorage- 
ground, and b much liked .by mariners who frequent the Le- 
vant. 

In Cerigotto diere are fimr ports, but all so bad as even to be 
dangerous for boats. The largest is cm the north coasts and 
called Potamo, on account of a streamlet discharging. itself uito 
it. The next in importance is Cameiilla, fating the SW.» a 
small cveek, half fiUed up, and its entcance obstructed by rocks. 
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which have fallen from the precipices, by which it is on all sides 
surrounded. Two others still remain, called Stavrolo and St 
Greorgio, which can only be approached by boats in north-east 
winds. 

Sketch of Formations. 

Nearly the whole of the northern district of Cerigo consists 
of primitive skty rocks, while the higher parts of the middle 
and soathem districts are chiefly transition, with their valleys 
more or less covered by tertiary and alluvial deposits. 

Primitive DistricL-^It consists chiefly of mica^slate, which 
passes into day-slate on the south-west of the district. Among 
the varices of mica^slate, the common and undulated were 
most frequently met with ; but the fine slaty was noticed in 
the neighbourhood of the clay-slate, and the talcose in several 
parta near the north end of the island : the common variety 
contains felspar in several places. The clay-slate is of a blackish- 
grey, and sometimes of a bluisb-{;rey colour. 

Associated with the mica-slates and day-slates, the following 
minerals were noticed occurring either in beds or veins. Ume^ 
dtofi^.—- Of it we observed several beds, but the most exten- 
sive is about half a mile to the south-east of the village of Po- 
Uaxu}f where it is sometimes of a white and at other times of 
a grey colour, pretty highly crystallized, but full of flaws. 
Serpeniine,^-^It occurs in small beds, of a greexx colour, on the 
north-east coast, where it is oocafiionally mixed with limestone 
forming what is called Verde Antica Quartz. — It occurs of vi^ 
lious cdours, in beds and veins in (fifierent parts of the district ; 
but it is most abundant at the north end. Near Ortholithas there 
are veins of a richly coloured pale blue variety, /ron-^re^.— * 
Severdl kinds were noticed, of which the most common were spe* 
cular iroD-ore, compact red iron-ore, and compact brown iron-iMre^ 
occurring sometimes in the form of veins, as the specular iron oa 
the acclivity of mica-slate opposite Santa Pelagia, and the red 
iron-ore near Potamo village, in the day-slate ; the brown iron- 
ore occurs in beds in day-date in a lateral vaUqr a Uttle to the 
south of the village of Potamo. 

SiraiificiMion,r^Tht direction of the strata was eveiy wlwe 
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remarked to be ENE., WSW., and the dip NNW. at an angle 
between 18° and 85°. In some places, the strata were a good 
deal contorted. 

Transition distrirt.-^Only two rocks were met with in this 
formation, viz. limestone and greywacke, the latter occurring in 
small quantities, and quite subordinate to the former. Lime" 
stone. — This rock may be divided into an upper, middle, and 
fewer portion, from general characters which it possesses : the 
lower b compact, always stratified, and the predominating co- 
lour is red ; the middle portion is grey, and presents the slaty 
structure ; and the upper is seldom stratified, has black as its 
predominating colour, and is more frequently crystalline ; also 
the lower parts are more venigenous than the upper. The lime- 
stone throughout its whole extent has a splintery fracture, and is 
translucent on the edges. All the parts agree in being traversed 
by veins of calcareous-spar in every direction, but in some places 
more than others. Every where this rock is traversed by nume- 
rous fissures and caves, some of which are of considerable ex- 
tent. The two most remarkable caves are called Santa Sophia, 
the one situated in the district of Cetta, the other in that of 
Milopotamo. That in Cetta is superior to the other in dimeh- 
nons : it is situated in a ravine about a quarter of a mile from 
the sea, and two or three miles to the east of the town of Ce- 
rigo. Its mouth is nearly an isosceles triangle, of considerable 
dimensions. On entering, we found the floor and roof covered 
with stalactitic matter, assuming various grotesque forms, and 
dividing it into several chambers. The first is about seventy or 
eighty feet broad by about fifty or sixty long : the second is about 
forty-six feet long by thirty-five or forty broad, in which the calc- 
sinter assumes as many shapes as if it had been worked by ar- 
tists of superior skill. Here you find something like an altar, 
th»e a throne, and in other places pedestals and pillars of various 
descriptions, more or less ornamented by different kinds of nat\i- 
ral architecture. In most of the caves you descend in going 
into them, but in this you ascend. What arrested our atten- 
tion most was the insufferable heat felt on entering the second 
chamber, increaring as we advanced. On suspending a thermo- 
meter, it stood at 7(f Fahr., while the external air shortly after- 
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wards proved to be only 50^. From experiments made, it would 
appear that the heat of this cave in winter is much greater 
than that of the atmosphere. The average annual temperature 
of the atmosphere for six years was 66".8'. Shepherds and goat* 
herds avail themselves of the unusual heat, by sheltering their 
flocks in the outer chamber of the cave at night, which circum*'' 
stance may assist in making the temperature greater than it 
would naturally be. The other cave is in a cliff overhanging 
the sea, near the village of Milopotamo, but nothing so remark-' 
able presented itself in it as to be worthy of notice. The floors 
of both were covered by a dark-coloured earth, but no fossil re* 
mains were observed. 

Many of the fissures are' filled up by an indurated clay of a 
reddish-brown colour, containing angular pieces of the lime- 
stone, and imbedded in it piecel of bones of various animals; 
among others we observed teeth and bones of oxen, deer, sheep 
or goats, and birds, also several bones belonging apparently to 
the Rodehtia, but none of the order Camivora could be detected' 
The most important bone fissure is situated at Vrulea on the 
south coast, a few feet above the water^s edge, and about three 
or four miles to the east of Fort Kapsali, where we find the 
clay everywhere thickly studded with pieces of bones, and in 
a few places shells of the genus Helix were noticed ; the clay is 
so hard and tough, that specimens could only be obtained by 
blasting. There is another considerable deposit of osseous brec^' 
cia in fissures on the west side of a hill a little to the north of 
the town called Turcovano, where Spalanzani says, " Che un* 
intera montagna 6 piena d^ossa umane e belvene impietrite ;'^ how 
far he is right, will be evident from the above remarks. As to' 
the occurrence of these remains in the crevices, and how depo- 
sited, Dr Buckland has given ample explanations in his work : 
at present, however, in many of th'e fissures, hawks, pigeon;^ 
rabbits, &c. nestle, and I may remark that often they are so co- 
vered by brushwood, as to be dangerous not only for quadru« 
peds but also for travellers. 

In the limestone, fossil organic remains are of rare occurrence^ 
and what we met with were chiefly trochites. 

The coasts and highest lands of the south and middle divK 
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AcfM of Cerigo, the eaist coast of the noftbam division, except m 
a few points where tbe miea^date juts down on the eoast^ the. 
extreme end of the island, all the high lands of Cerigotto, <soiae 
of the islets, as Ovo^ Drajoneres, he consist of this limestone. 
We find the same limestone resting on the clay-skete where the 
northern district joins tKat of Milopotamo, and ob mica-slate at 
the junction of it and Castrisso. 

Crrejfwacke.'^'Lying immediatdiy upon thq Iknestmie is a rook 
which I have called prey wacke. It may be divided into upper 
and lower ; the lower is composed of fragments of varknis sanes 
held together by a clayey bans, and connsting of quartz, flinty* 
slate, jasper, and limestone, the latter being the fnost abundant t 
in the upper the particles are smaller, and the todL asoomeo the 
slaty structure. But sometimes the particles disappear altoge- 
ther, and then it is either slaty or merely a clayey amorphoua 
ipass of a blue or red colour, which is used here for eovering 
the roofs of houses. The greywacke and its slate sometimes 
alternate, but I did not observe that to be the case in C^go. 
They are met with, covering the lower parts of the Hmestone, 
as at the foot of a mountain<4;hain or the lower lat^^ chaino. 
In several parts of the mountain-ranges we see them very dis- 
tinctly, extending from their acclivities into the valleys, and 
forming hilly ground. 

The following minerals Yrexe noticed in this formation dttnxig 
a hasty examination. Qc^oftar.— Various subspecies and varietiea 
of this mineral occur in the limestone and greywacke. Common 
quartz was met with abundantly in the lower parts <^ iSae lime- 
stone, forming veins ; these veins were sometimes of a red but 
oftener of a green colour. The subspedes flinty slate occurs in 
veins in the greywacke, as well as (although in smaUerquantity) 
its variety called Lydian stone. In the lower partof the lime- 
stone, veins of comm<m jasper of a red ccdour ate met with. 
Manganese Or^.— -The black and grey species of this ore ocoir 
along with the jasper just mentioned. Both the red and Mack 
compact iron-ores were also observ^ occurring in veins. 

iUthough in this sketch we have only mentioned a few mme- 
rals which occur imbedded, yet it is important to Icnow that the 
rodcs of the transition cLoss are the repositories of the prindpal 
ore-mines and roofing-slate quanies now worked, also of sef«ral 
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\ ivorked in ancient times, such as those of silver on Mount 
Laurton, which Zenophon says yielded an annual kicome c^ lOQ 
talents to the State ; we are therefore entitled to infer, that some 
deposite of valuable ore may one day be discovered ia Cerigo., 
If these was a market, various quarries might be opened in the 
-elay»slale, Umestone, and greywacke-date, not only from being 
eafflly worked, but also from their accessible nature and vicinitjr 
to the shore. 

SiraAficttiiwu — The directk» c^ the limestone strata is N.E. 
-^.W.y dipping to the N.W. at am an^e varying between \S* 
and 80^. Contortions of the strata are uncommon. 

Secondary Mocks appear to be entirely wanting in Cerigo and 
its dependencies. 

Tertiary Rocks, — Several deposites met with in this island 
«ie referable to the tertiary class. The oldest is a blue matv 
ly day, oontakiiiig numerous fossil marine shells; the genera 
moat frequently met with were ostrea, natica, buocinum, ebur- 
jia, turritella, cerithium, pleurotoma, and murex : it varied in 
llnckness from a few feet to many yards. In a transverse val- 
ley a short distance to the north of the town of Cerigo, and 
.through which the principal or Potamo road runs, we have a 
good example of it ; there at the upper part it alternates with 
the lower parts of the next deposite, which is a sand or sand- 
stone ; again, in the escarpment of the vaUey of Tholaris, this 
day contains beds of brown coal. Resting then on the clay is a 
calcareous sand or sandstone, of a brown or yellow colour, in 
which weee imbedded marine sheUs, although neither so abundant 
• Bor of the aaflfte diaracter as in the former ; the sheUs belcmged 
diiefly to the genera solarium, tellina, and oatrea* The next rook 
in succesocm is a limestone which passes into a sandstone in its 
, lower pacts, And into a marl in its upper, the central part is more 
(» less compact and generally indines to a yellosvish oolour, while 
the upper is of a white or grey colour : it varies hlse the clay in 
, thickness from SO to 200 feet, aboun£i^ in marine remains ; 
the Ic^er beds seemed to be characterised by the number of as- 
tDesd and fosal corals they contained, while the upper may be said 
to be characterized by their tenebratul«, and the middle by their 
abounding in large pectunculi and poctenes. Besides thes^ many 
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other fossils were met with^ sometimes confined to particular parts 
of the deposit, and at other times found diffused : in the lower 
we met with specimens belonging to the genus mytilus ; in the 
middle, among the cn^stacea, echinarchinus, of the moUusca, the 
genera mytilus, spondylus, donax, cardium, venus, vcduta, co- 
nns, and in. the upper various species of encrinites, the claws 
and pieces of the body of crabs. In all the deposits the genera 
balanus, trochus, &c. were met with. 

In this limestone we very often met with caves, but as it was 
customary among the Cerijotts from a very early up to a. late 
date, to excavate the solid rock for tombs, temples, and dwell* 
ing-places, it becomes dtfScult to distinguish between the natu- 
ral and artificial caverns. 

From the mineral characters and from the organic remains 
these deposites contain, we may refer them either to two forma- # 
tions, viz. the plastic clay and coarse limestone, or, as no fresh- 
ivater productions were observed, to the latter ^nly ; but in such 
a determination, local circumstances must be taken into account 

Sometimes it happens that the upper layer of the marl contains 
rolled fragments of various minerals, but the most abundant is 
limestone, forming the basis of a calcareous sandstone, in which 
we find the same kind of remains as just mentioned. 

As to the distribution of these deposits we may remark, that 
the clay, sandstone, and a portion of the limestone formation, oc- 
cur in Livodi, Calamos, Tholaris, also in several laterid vfdleys 
in Citta ; and in the larger creeks along the east ooaat between 
Mirtidia and Felloti, as well as the Paleopolis, the coarse lime- 
stone formation is complete. In fact, parts of the limestone for- 
mation occur in all the creeks on the west, in a few places on the 
east coast, in the two divisions of the east principal valley already 
mentioned, in a small portion of the west principal valley, and 
in several large lateral valleys in the district of Citta, also in an- 
other near the north end of the island* Sometimes we find these 
deposits at considerable heights above the level of the sea in 
the smaller valleys, but the most frequently met with is the cal- 
careous sandstone covering several of the higher parts of the 
mountains, unaccompanied by any other deposit 

From a very early period, the more compact portions of the 
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coarse limestone have been quarried for building-stones. Castri, 
in the bay of San Nicolo, was the site of the ancient sea-port 
town called Scandea, a little to the east of which there are ex» 
tensive quarries, supposed to have been worked by the Greeks 
for the construction of their town ; and at present there are quar* 
ries in the creek of Felloti, and on the high ground of Ferati, 
where the limestone is very compact. 

In noticing the distribution of the clay and limestone, Ceri- 
gotto is not mentioned, because there we have only the limestone 
at the north harbour, and the valleys are covered by a deposit of 
a different nature. This deposit is a slaty, white or grey mar], 
varying in compactness, containing layers of meniliie of a few 
inches thick ; only in one part, viz. at the lower end of the west 
valley, where the marl is less slaty and more compact, we 
observed marine and fresh- water fossil shells of the genera Lym- 
nea and Ostrea. From the occurrence of the menilite, we are 
inclined to refer this to the lower diviaon of the gypsum fori- 
mation. 

Although somewhat foreign to our subject, we may state that 
deposits, containing shells similar to the clay and limestone of 
Cerigo, were observed in the Gulfs of Kolokythi and Koroni, 
also between the town of Modon and Cape Gallo; but, as 
the remarks were made in a cursory way, I may be mistaken in 
my conclusion. 

In Cerigo and Cerigotto, we meet with a conglomerate, 
covering the rocks just mentioned. It consists of a basis or 
ground of marl, holding together rolled fragments of limestone, 
quartz, felspar, and sometimes serpentine. At Santa Pelagia 
we see, apparently the same conglomerate passing into a sand- 
stone containing abundance of pectunculi. No other fossil or* 
ganic remains were observed in it, consequently we were unable 
to determine its age ; but in a few places it contains caves, in 
which were imbedded, in calcareous sinter, the bones of animals 
belonging to the class mammalia. In the creek of Nessacbia, 
on the north-west coast of Cerigo, there is a small cave in this 
rock, situated about twenty feet above the level of the sea. It 
is divided into a right and left chamber. The former is so 
high throughout its whole extent chat we can stand upright in it. 
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apd the floor is lined with calcareous sinter, in which are im^ 
bedded pieces, seldom, however, whole bones of oxen, goats, and 
sheep. On the other hand, the latter is low, and its floor is co- 
veiled bj a black mould several feet deep, in which the teeth and 
bones of all parts of the body belonging to oxen, deer, and sheep, 
were found imbedded and in a tolerably perfect state. These 
bones are of a white colour, dry, and adherent to the tongue ; but 
to what age we are to assign them is difficult to determine. A 
more minute examination of the cave may elucidate the subject. 
At present thin cavern, although by land almost inaccessible to 
mfm, is occasionally inhabited by flocks of sheep and goats when 
grazing in the neighbourhood ; but, as the opening into it is 
searoely large enough to admit these animals, others of larger 
dimensions could not enter ; therefore, the above remains must 
have come there by some other means, and perhaps at an ante- 
diluvian date. Several other caverns were met with in this con- 
glomerate in the district of Citta, but no fossil remains were ob- 
served in them. 

The conglomerate occurs lining the sides, and partially filling 
up many of the minor valleys of the tran»tion limestone. In 
the nortibem principal valley of this limestone, it covers the up*> 
per compartment called Oscelles, commencing in the Creek of 
Nesaachia, and terminating suddenly at Tholaris. It also occurs 
superimposed on the tertiary limestone along the east coasts 
forming small arid flats, and in the south minor valleys of the 
district of Citta ; also in various parts of Cerigotto. 

Resting on this conglomerate, in various parts of the island 
we find a gravel composed oi pieces of limestone, quartz, jasper. 
Sec. in which, in Calamos and the Paleopolis, we met with pieces 
of ox and deer^s bones. This deposite would require to be more 
minutely examined than we had leisure for. Having entered 
generally into geognostic details, we shall now make a few agri- 
cultural remarks. 

Soils. — ^Until lately, very little attention was paid here to this 

important subject. At present the lonians are making many 

improvements, and throwing into cultivation lands which have 

{ways been centered barren. It could not be otherwise un^ 

»- a chief so taknied and accompliriied as His Excellency tt^e 
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Iffesent Lord High ConiHiissioner. Indeed, ever ance Sir How* 
«rd Douglas's arrival in these islands improvenients have been 
prcjected, and are successfidly being carried into effect in every 
department. We trust that the people over whom he so patei^ 
ndl J presides will appreciate the important services he is render- 
ing to them. There are several great bars to the improvement 
of a^culture in Cerigo, but one of the greatest is, that many of 
the labourers leave their own island in spring to work elsewhere, 
for in the Morea, Candia, and Asia Minor, they make mxx^ 
money than if they remained at home to cultivate their groundst 
The consequence is, that the agricultural labours are performed 
in their absence by the old men, women, and children. Ano* 
ther, and on what seems to hinge all others, is the want of a 
pOPt to carry on commerce with other people, so as to export the 
produce of the island not consumed by the inhabitants tfaei»> 
selves. 

Having premised these remarks, we may now state, that, on 
account of the diversity of formations in Cerigo, we meet with 
various kinds of soil. In the district of Potamo the ml is for 
die most part too siliceous to be fertile ; indeed, it is often ex- 
tremely sterile, except in the valleys, and more especially those 
which are watered, where there is a mixture of other substances 
rendering it fit for cultivation ; but in the valleys at the south 
end of this district, where the clay- slate and limestone appear, 
vegetation is extremely luxuriant. Again, in the limestone 
ranges, the soil is scanty and unproductive, owing, as in Pota- 
to, to a wsmt of a due mixture of other substances. In some 
valleys, or parts of valleys, the soil is entirely marly or clay^, 
in odiers calcareous, on both of which vegetation may be almost 
said to cease in hot weather ; in others gravelly ; while in the 
finest of all there is a mixture of marly clay and sand, owing to 
a breaking up and mixing of the tertiary deposits, forming the 
richest soil in the island, as at I^ivadi and Milopotamo. It it 
not IcHig since the natives began to use manure generally; and 
even now some soils are never manured or followed. These are 
in the valleys which the natives believe to be sufficiently strength* 
ened after bearing by the substances brou^t ofi^ the mountains 
during the rains. 
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. Crcps. — The average annual number of acres cultivated for 
ire years, was 11,882 in Cmgo, pasture land 4988, and un* 
cultivated 66,503^ ; in Cerigotto the average for three years 
was 280 acres cultivated, and 164 pasture land. In the difr- 
Iricts of Livadi and Milopotamo« where the isoils are clayey 
or loamy, we find the greatest quantity of wheat grown, and 
in the former the most pulse, and in Fotamo the most muze 
and oats. An annual average for five years gives, of wheat, for 
Xiivadi 864 bush., for Milopotamo 740, and Castrisso, 864; 
pulse, for Livadi, 1224 bush., Cetta 25 ; in Fotamo, of maize 
and oats 18,080 bush. Barley is also grown in the differ- 
ent districts in small quantities. The wheat is sown in au-» 
lumn, and the harvest is in June; an annual average of five 
years for the whole island gives 2994 bush, raised on 458 acres, 
and. there is imported about 8000 : the flour is rich, but de- 
stroyed in a considerable degree by the imperfect manner in 
which the various processes are performed before it is ground. 
Thrashing is performed in the open air, by the grain being thrown 
iBto a circular thrashing floor of a few feet in diameter, into 
which bullocks are driven to tread on it, and winnowing is done 
in. as imperfect a mode. This island enjoys a considerable ad* 
vantagie over most of the others, by having good millstones, 
which consist of buhrstone, imported from the island of M ilo, 
where it occurs very abundantly, and there is thus little chance 
cX having grit in the flour, a common occurrence in the sister 
isles. On the streams already mentioned there are numerous wa> 
ter-mills ; and wind-mills are erected on the convenient heights 
throughout the island. 

Maize is sown about May or June, and is ripe by September 
or October. It is one of the principal articles of food, aJthougb 
in early times it seems to have been a great rarity, ** as it was 
then only eaten as a dessert at the public tables.^ The annual 
average quantity of maize raised for five years on the island was 
about 50,000 bushels, and a small quantity was imported. On 
Cerigotto, on an average of three years, there were 1870 bush* 
ds grown, including a few of barley and cambuchio« 

iV^f .— The ftv^rage quantity grown in Cerigo is 3161 bushels 
pn 1508 acres^ and there are 648 imported. 



Digitized by 



Google 



V qfihe Isloftd qfCerigo and iii Dependencies. ^ ATT 

Ofitpr^.*-- Persons coining from Corfu to thi& island are imme- 
diately struck with the comparatiTcly diminutive size of the 
dlive trees, which is generally attributed to the high winds pre^ 
valent in Cerigo. Olive grove property, as in the other islands, 
is much divided. Every second year, or what we may call a 
season, the olives from which the oil is pressed are collected as 
they ripen in winter and part of spring. It would seem that in 
almost every island the natives have a different way of express* 
ing the oil, and that of natives of Cerigo, curious from its ap» 
parent antiquity, is as follows : the olives are placed on a near* 
ly flat stone, and another heavy one of a square shape is rolled 
backwards and forwards on them, so as to press the fruit ; when 
thus bruised, the mass is put into a large bag (made of the fibres 
of a scoperta), which is closed, and thrown into a vessel containing 
hot water, and allowed to remain there till heated ; it is then taken 
out and placed on a shallow trough with a plugged hole on the 
(Hie side. The trougl^is elevated about two feet above the 
chamber floor, a man treads on the bag thus filled, from which 
the oil is expressed along with the warm water ; as soon as the 
trough is nearly full, the plug is withdrawn, when both the sub* 
stances escape into a vessel placed beneath, having near its bot- 
tom a plugged orifice. By the time this vessel is filled, the 
greatest part of the oil has separated from the water, and floats 
* on its surface, from its specific gravity being much less ; therefore 
when the orifice neAr the bottom is opened, the water escapes, 
mixed with onlj a small quantity of oil, into a hole dug in the 
ground outside of the chamber, where this oil also, when the me* 
chanical mixture ceases, is collected by skimming it off bj means 
of a branch or bunch of straw. In this manner a man, assisted 
by a woman and child, will make a barrel or more in a day. 

The oil in quality ranks next to that of the island of Paxo, 
and is much esteemed, but unfortunately the produce is scarcely 
sufficient for the consumption of the island. On*'an average of 
three seasons, the seasonal quantity made was 14f88 barrels, and 
the ground occupied by the olive trees was 614 acres. From a 
general average each tree is supposed to yield one-fourth of a 
barrel of oil, which will give for the whole island 575S fruit, 
bearing trees, and the number to each acre will be about il^. 
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Wines* — In vines there are 1S72 acres eultivated, and. the 
aojQs used are those of a poor dayey nature ; hence we find much 
land in Castrisso and Fptamo laid out in this way. There are seu 
veral varieties of vines yidding wines of differait strength luid 
flavour ; but a few years ago some vines were introduced from 
a celebrated wine district in the island of Ggndia, 3rielding a wnie 
superior to any of those of a similar description belonging to the 
island. The manufacture of wine is so primitive that I cannot 
forbear giving a description of it. In the heat of the day the 
grapes are collected, and thrown into a stone cistern, where they 
are trampled on by the peasantry, so as to bruise the fruit to ex- 
press the juice; on a level with the bottom is an opening, 
through which the juice passes* into a large stone basin, from 
whence it is taken and put into casks, properly situated for fer- 
mentation. Racking, sulphuring, or fining are little or not at 
all understood. Some of the other islanders put resin, &c. inio 
their wines as a preservative, and here they use gypsum,, im- 
ported from Candia, which imparts a harsh disagreeable taste. 
Wines are of a pale and dark colour ; the pale are of a very light 
yellow, or colourless, and to the taste similar to Sauterne, but 
much stronger bodied ; the dark are similar in colour to port, with 
a stronger body than the pale, and less acid taste than the 
French wines. From the refuse of the wine-press an odoriferous 
i^irit is made, and is much in use throughout the Archipelago. 

CoUon.^'-^Sfufficient quantities of cotton and flax are grown for 
home consumption, amounting in the former to 3730, and in 
the latter to S750 lb. on a quinquennial average. 

Tabacco.'^A small quantity is annually raised on the island, 
but is much inferior to that grown on the continent of Greece. 

Indigo* — In mentioning this substance, I deviate somewhat 
&om my object The cultivation and manufacture of it was at- 
tempted in these islands on a small scale in 183£, with unlooked 
Sor success, by J. Falconar, Esq., at the request bf the then 
Lord High Commissioner, Sir Frederick Adam. Mr Falconar 
found that a soil possessed of moderate properties, and rather 
^iff than otherwise, was adapted for the plant. The ground 
should be slightly tilled, and the seed sown somewhere between 
March and the middle of April, and the weeding ought to take 
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place Yfhen the plant is a month old. By the middle or end of 
July the plant is matured, and the manufacture of the indigo 
commenced. In India the greatest expense at first is the erec- 
tion of a manu&ctory, on account of the expense of materials, 
which is not here so. Towards matority a steadiness of tem<- 
perature seems to be favourable to the plant, which is said not 
to be the case in India; for here, from tables kept for two 
J^ears, it would ^pear that the difference of temperature between 
six p. M. and midnight averages in July and August scarcely 
9* Fahr., and between midnight and sunrise, which is the cooKst 
part of the twenty-four hours, it is about 12°. Perhaps this 
may be assigned as the cause of the experimental crops here 
yielding much more matter, even under the disadvantageous 
mode c^ manufacture followed, than is obtained in Bengal. Fur- 
ther trial of the manufacture of this substance is worthy of se- 
rious attention of the lonians. 

Some of our kitchen garden plants have been introduced with 
success. Potatoes are gaining ground ; the Cerigotts gradually 
acquiring a taste for them ; at present more are consumed than 
reared on the island. Cerigo onions are everywhere highly 
prized, causing an abundant exportation ; the garlic and leeks 
raised are also in repute. Cucumbers are grown in considerable 
numbers, on which, when in season, the poorer inhabitants almost 
entirely subsist. An attempt has been made to introduce tro- 
pical vegetables, and at present in a sheltered spot the banana 
plant is thriving. 

From the small quantity of wood, the island has a very rugged 
bleak appearance, there being scarcely any thing but olives, un* 
less in some of the more fertile spots, where we occasionally 
meet with the lemon, orange, walnut, almond, fig, cypress, oak, 
elm, locust, pomegranate, and palm. Fig-trees are said to be 
reared with greater facility than any others, growing where there 
is any soil for them to take root ; the brushwood almost entire- 
ly consists of mastick and myrtle. 

{To be cwiHnued,) 
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On ihe Formation of Hail. By M. De la Ritk. 

ELECTEicirr, whose presence in the formation of hail is ren- 
dered probable by the thunder and lightning which always 
accompany and characterize storms, has for long been regarded as 
playing an important part in this phenomenon, as in almost all 
other meteorological occurrences. Volta espedally, by means of 
the opposite electricities with which he supposed the clouds which 
were placed the one over the other were charged, explained 
the augmentation in the size of the hailstones, which, accor£ng 
to him, passed from one of these clouds to the other, as light 
bodies situated between two jars filled with opposite electricities, 
would be alternately attracted and repelled between them. 

In thus frequently traversing the humid atmosphere which 
separates the two clouds, and in slightly penetrating the clouds 
themselves, he maintained that each hailstone condenses upon 
itself an increasing quantity of water, which is congealed, thus 
forming the concentric layers which are observed in its structure ; 
till finally becoming too heavy, it could no longer be sustained 
among the clouds, and fell upon the earth in a more or less in- 
clined direction, according to the strength of the wind. It is 
to this tossing to and fro between the two clouds^ and to the 
dashing of the hailstones against each other, that he ascribed 
the peculiar noise which is heard in the air some time previous 
to the descent of hail, and which has been compared to the 
noise which the quick and violent shaking of a sackful of nuts 
would produce. As to the formation of the nucleus of the 
hailstone, Volta attributed it to the great degree of cold pro- 
duced by the evaporation which taKes place at the upper sur- 
face of a cloud, the rapidity of which is increased by the direct 
effect of the solar rays which strike upon the cloud, and are 
absorbed by it. 

The theory of Volta was attacked in a very powerful man- 
ner by M. Arago, in a very interesting article, which appeared 
in the Annuaire of the Board of Longitude for 1828. After 
confirming some objections which had previously been advanced 
by M. Bellani, the illustrious Frenchman suggested many others. 
How, for example, can it be admitted, that the great evapora* 
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tton produced by the heating of the cloud by the action of the 
solar ray can be the real cause pf greater cold, when this evapora- 
tion takes place only in virtue of the larger quantity of heat 
which is supplied to the Kquid ? Who, again, can conceive that 
the electrical power exercised by bodies so light as the clouds can 
sustain and neutralize the action of the weight of the hailstones, 
amounting scnnetimes to half a pound ? or, finally, how can we 
suppose that two clouds can continue so strongly electrical that 
they can move heavy masses when they are so near each other, 
and separated only by an extremely humid stratum, through 
which the electricity might freely pass from the one cloud to the 
other ? 

Such are some of the objections to which the theory of Volta 
is liable, and which M. Arago points out in the article just 
referred to. It was the difficulties in which the theory is in- 
volve that led the Academie des Scmices in the year 1830, to 
appoint the best explanation of the phenomena of hail as the 
subject of the great prize which fell to be delivered in 18SS* 
The conditions on which it was to be conferred were severe. 
The competitors were to su|:^ly a theory supported by direa 
experiments, and upon varied observations made, if possible, in 
the very regions in which the hail was formed, and which 
might re{^ce the vague hypothesis with which we have been 
compelled to be satisfied up to the present time. The essayists 
were also recommended to aviul themselves of all the accu- 
rate information which had hitherto been collected on the radia- 
tion of caloric, on the temperature of the atmosphere at different 
elevations, on the cold produced by evaporation, and upon elec- 
tricity, &C. : finally, they were required, whilst treating of the 
formation of hailstones, to follow out the consequences of the 
theory they should adapt to its numerical applications, regard- 
ing the physical constitution of these hailstones, also respecting 
the enormous bulk they sometimes acquire, and as to the season 
. of the year, and the times of the day in which they were most 
commonly observed. But in 1832 the prize was not conferred, 
because none of the memoirs presented were considered worthy 
of the honour ; and the Academie again appointed this subject 
as the question for competition for the year 1834. Again, how- 
ever, none of the essayists fulfilled the conditions proposed, the 
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prize continned unadjudicated, and from that time, we believer) 
the flubjeet has beeo entirely withdrawn. 

It is under these circumstances that M. Lecoq, without aim* 
ing at the prize, appears to have complied, if not with all, yet^ 
doubtless, with the most difficult of the required conditions; 
inasmuch as he has produced observations which were made 
in the very regions in which the hail was formed, and which 
besides, as we shall presently see, are abundanity calculated to 
throw light upon the theory of v the phenomenon, and especidly 
to demonstrate by facts the truth of the objeolicHis previously 
crflered against the theory of Vdta. We dhall now allow M. 
Leooq to speak for himself, and shall then conclude this artick 
by some considerations on the phenomena of Hail, as miuenced 
by electricity. 

The year 1885 was quite remarkable for the number and m- 
tensity of the storms whidi prevailed in the south and middle 
of France. Electrical cbuds rested permanently above the hi^ 
mountains of Auvergne, and if sometimes the beat of the sun 
auceeeded in dissolving them, it w» only for a few hours, and 
very rarely for a whole day. Tlie clonds accumulated with ra- 
{ndity, the thunder rolled in the distance, a tempest annouiKxd 
the storm, and the rains descended in torrents. Violent bail- 
showers had already destroyed the harwst in the district of the 
Poy-de-Dome, and every day brou^ with it fi^h disasters. - 

On the 28th of July the sun rose from an asare sky, no ciknid 
appeared on the horizon, no vapour floated in the atmosphere, 
so that a beautiful day was antidpated. At 10 a. m. the heat 
became intense, and at mid^day it was almost intolerable, and 
then some thin flakes of vapour floated in the air at a great <fis- 
tance ; the wind was north, but so feeble, that it in fio degree 
tempered the heat. At one oVlock the wind had increased ; the 
white and floating clouds had descended considerably, and baif 
an hour later, covered a great part of the horizon ; they had a 
greyish tint, which became darker and darker, till they were near- 
ly quite black . At two o'^dock they formed an immense covering 
over the whole of Auvergne ; and it was then easy to antidpate 
that a frightful storm was at hand. We waited with anxicfty 
ibr tfaeiisae of tbat majestic and terrible scene which was pre- 
paiJi^. Silence and consternation everywhere rdgned, speedi- 
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ly flashes of lightning illuminated the massive vapours which 
covered the old volcanos of Auvergne, while the sun still shone 
upon a portion of La Limagne. We then heard a distant and 
low-muttering sound which resembled a kind of rolling, and al- 
most about the same time we saw a vast cloud advance from the 
w^st to the east, pure white in some places, but principally on 
its edges, and of a deep grey colour in the centre ; it approach^ 
ed with great rapidity, and seemed to be hurried forward by a 
vident west wind, which we had not previously felt at Clermont. 
This doud was evidently underneath all the others ; its borders 
were festooned and deeply slashed, and protuberances, in the 
shape of long nipples, were suspended from the lower portion. 
At a qumrter past two, the anterior part of this cloud had ap^ 
proached very near to Clermont, and the noise which we had long 
in^stinctly heard was now very intense ; and I then very dearly 
distinguished a very rapid motion in the edges of the cloud ; 
these edges seemed to me to be undulating, but in the position in 
whidi I waS) what appeared to be undulations must have been the 
product of a very violent agitation. I then imagined that I could 
distinctly perceive hailstones in the edges of the cloud, and I pre- 
dicted to some persons who were with me the immediate descent of 
hail. Accordingly, two minutes after having seen this whirlwind 
kind of motion, there was a fall of hailstones, which instantly 
broke all the tiles of the houses, and all the panes of glass ex- 
posed to the north and west ; for the hailstones being at the same 
time propelled along both by the north and the west wind, ne- 
cessarily took the mean direction. 

The first hailstones which fell succeeded each other very 
slowly, then all at once their number increased so rapidly tiiat 
in ten minutes the soil was covered with them ; some drops of 
water escaped at the same time from the electrical doud, and 
then die distant rdUng sound which we had so long heard en- 
tirely ceased ; and the cloud freed from its swelling appendages, 
was carried away by the wind ; after some hours the sun iUu- 
minated, with its pale and feeble light, that scene of desolation 
wliidi ni^t was speedily about to envelope. 

It is not necessary that I diould describe in detail the terrible 
eSSects of these hailstones. Sui&ce it to say, that some brandies 
of trees two inched in diameter were cut asunder by them ; some 
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polished stones which formed part of the cornice of houses were 
broken on their edges, and some phonoKte slabs, which were emr 
ployed instead of the tiles which cover the roofs, were broken by 
the shock of the masses of ice. Finally, a considerable part of 
the beautifully stained glass in the windows of the Cathedral o£ 
Clermont was in a few minutes broken, although it had been ex.- 
posed for at least four centuries without having been injured by 
any storm. 

The hailstones fell very obliquely, so much so^ that many 
persons were struck by them in their rooms, after they bad 
entered through their windows; others were surprised in the 
fields and were wounded, though I have not heard that my were 
kiUed. I anticipated that I should have discovered a marked ro- 
tatory motion in the hailstones, but I could not convince myself 
of it at the moment of their fall, for they almost all broke instftnt-* 
ly on the pavement* 

The fall of the hail was scarcely over when I went, accompa- 
nied by M. Bouillet into the Botanic Garden, with the intention 
of examining the hailstones. Here we found many whidi, from 
having fallen upon the plants, were quite entire, and presented 
very remarkable forms. Their medium size was about the size 
of a puUet^s egg, and some were as large as a turkeyV We 
were, however, informed that some of larger dimensions had 
fallen at Montferrand. Their form was an elongated spheroid, 
with the two extremities apparently equid: they were gene- 
rally studded over with crystals, some of which still bore the 
shape of hexagonal prisms, terminated by six-sided prisms; but 
more frequently the angles had melted away, and the prisms had 
become cylindrical Some of these superadded crystals prpjected 
as much as eighteen lines at the moment of their fall, and some 
according to appearance were two inches high. Other hailstones 
were only rough on their surface, and presented an infinite num- 
ber of small elevations, like the masses of sulphuretted iron which 
are found in certain clays and lignites. 

The crystals were grouped at the two extremities of the 
great axis of the ellipsoid, which, to all appearance, were the 
two poles of the hailstones, and their equator, so to speak, was 
deprived of a large proportion of them : in all the crystals wei:^ 
hirgest at the two extremities. The interior structure of the 
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baibtones was neariy alwajrs the same. The centre was formed 
of small grains of white hoar-frost, and was opaque and fi* 
bn>us ; this was surrounded by many layersjjof transparent tee, 
which were sometimes so distinct that they could be counted ; 
they increased in thickness as they approached the circumference^ 
and they appeared harder toward the exterior than in the inte- 
rior. 

Their weight was not great, for the heaviest we weighed was 
only four ounces. However it is probable that the heaviest did 
not fall within our observation, for other individuals found some 
of them as heavy as five ounces and a half; and I have been 
assured that some weighed as much as eight ounces, and even as 
several pounds. Laying a^de all exaggeration, I am inclined 
to believe that some amounted to eight ounces, though I much 
doubt if any were heavier. 

Painfully distressed with the disastrous consequences of the 
storm, the opportunity escaped me of collecting the hailstones 
and afterwards analyzing the water, which I subsequently much 
regretted, and the more so, as persons worthy of credit have as- 
sured me, that many of them deposited a blackish residuum, 
which had a disagreeable smell, and that the water which was 
obtained on their melting had a very decided odour. 

Having learned that the storm had raged in the Department 
de la Creuse, I suspected it might have prevailed to a still 
greater extent, and therefore requested M. Dejean, the Prefect 
of the Puy-du-Dome, to solicit information from the Prefects of 
the neighbouring departments, which he did with the greatest 
kindness. 

I thus learned that the storm began at ten o'^cloclc in the 
morning over the sea; the hail commenced by desolating a 
part of the Ile-d^Oleron, particularly the communes of St 
Pierre and St George's. The cloud then crossed from the west 
to the east over the department of La Charente Inferieure, in 
which the district of Marennes particularly suffa'ed. The com» 
munes of St Aynant, St Jean.d*Angle, St Symphorien, St Sor- 
nin, St Just, Arvers, &c., were also visited by the storm, the 
hailstones varying from the size of a hazel-nut to that of a 
walnut. 
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The doud paased over Ln Charenle wkbout ^Mnajfpmg aoj 
bail; at least I have iwt obtaiDed any wfomatiQn that it did 
from the Prefect of this defMrttnent ;],but ia Hauie-Vieniie^ and 
^taetly on the coofines of La Cfaareote* the hail fell io many 
places m the ndghbotirhood of Roehechouart, From theooc^ 
and piursuing $, perfectly slraigl^ line from tpest to east^ it 
crossed the department of Haute-Vienne. At noon it arrived 
at La Creuse, district (tf Bourganeuf. The oommines g^ Fftux- 
Ma2uni% Matizae, Soabrebord, MortexoUe, VidaiUac, St Bi^ 
laire, La Ponge^ and St George^s, were mi»e or less iaradad by 
it. The storm continiiiag to foUow the same direetioii, reached 
the district of Aubusson, and there produced great devastaliaaa 
From mid-day till 2 r. m. aiormous hailstones fell io the odo^ 
munes of St Amaod, Lupersat-Ars^ St Avit4e-Pafxvre» St SiaL- 
pice^les-Champs, La Rochelle, St Maix^t, St UlpiaiieD, May- 
nat, 'Bei&sat, AUeyrat, St Silvain-Letmeq, St Aynat, Xa Chaus- 
sade, St Michel^cVesse, Cbavanat, Malkret, and Banise. At 
balf'past one o'clock the storm reached the western limit of the 
department of Puy-^u-Dome ; a quarts of an hour later, there 
descended upon the communes of Gelles, Froudinc, St F.-le- 
Chaatel, St Oure et Roore, enormous hailstones which, in a few 
minutes, covered the earth to the thickness of three inches. At 
two o^clodc masset» of real ice fdl upon the lava which extends 
behind the Puy*du-Dome, and were broken to pieces on the «a* 
gles of the vdcanic rocks. Shortly after the ^Qud passed the 
Fuy«du-Doide, it did much damage m the commune of Anines^ 
and from about a quarter tUl half-past two, it finished its disas- 
trous course, upon Clermont and Montferrand ; and thus in four 
hours and a half the tempestdoud traversed a space of about 
ninety leagues. 

In La Chareote Inferieure, some communes of the district of 
Jonsac were visited by haiUhowers between three and fimr 
oVlock r. H., as some others had been at four o^doek a*h» At 
St Yrieix (Haute- Vienne) there was also a fall of hail between 
three and &ur o^clock r . u. ; and finally, half an hour later than 
that at Clermont, in the same department, the storm descended 
upon the communes of St Germain, L'Embron, Ardes, St Ger- 
vais, CoUonges, Mauriat, Beaulieu, Lebr^nil, Jumeaux, Auaat- 
sur*Allier, (%rsonnette, L» Monge^ and EsteL 
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Haace ire may oonclude that the Kne «f the iiatl was aecom- 
panied with lateral clouds, which the nerth wind carried gent* 
rally to tbe south. The cknid whidi carried the hail was at 
first nacrow, it then iocroased in si^e^ wad attained abore the 
defiartonefMt of I^ C«uae, itt gveatest width; it then contract* 
ed i^ain till it reached tlie middle of the department of the 
Fuy-^u-Dome, in which its extr^nity, ctit in a straight line^ 
pneaented an edge of half a league in breadth : its shape was 
that of a spindle, of winch each truncated extremity was situated 
m the <xie side upon the Ue^-d^Olenm, and on the other oyer 
Ckrmont, and tbe widest part was above. La CSreuse. In all 
tb« more am|rfe accounts I have obtained, it is stated that the 
cjotour of the cloud was grey and white ; that its edgea revol- 
ved, that it extended from west to east, and with great rapi- 
dity, under tbe enormous cloud which hid the heavens from 
every eye. The wind also was eva*y where the same, that id 
to say, there were two currents, the one pkced above the 
other, which crossed each other at right angles, and in the direc- 
tion ot the four cardinal points, or from north to south, and 
from west to east. 

The intensity of the storm w&xt on, steadily increasing. In 
La Charente Inferiure the hailstones were small, round, and not 
very numerous ; their numbers and volume increased in the de^ 
partma[it of Haute- Vienoe, where some of them assumed the 
oval form ; but it was especially in the department of La Cruese 
4md in the district of Aubusson, that the haiktones attained all 
their size, and that oval (atta which they preserved, as far as 
Clermont ; and their bulk was, to all appearance, very consider- 
able, Ibr the docunacnts I have received from this department 
nearly all assign eight and ten ounces to them, and some as much 
as two and three pounds, so we are safe in conduding, that 
many of the larger were six or eight ounces. 

Itiq^pears that tbe others were notcoveved with those long 
crystals which .were found in those whidi fell at Clermont ; these 
latter, during their long course, were the only ones which aU 
lowed tbe water of the eknid which sustained them to crystallize 
around th^n. 

The hail was everywhere of short duration ; it seldom lasted 

/Google 



Digitized by ^ 



t88 M. De 1& Rive on the FormaiUm of Hail. 

for half an hour, and almost everywhere it was followed by 
rain, which, however, was not very copious. 

The tempest-cloud was exceedingly low when it left the de- 
partment of La Creuse, for it passed along below the summit of 
the Puy-du-Dome, on which no hail fell, whilst a great quantity 
lell on the Little Puy-du-Dome, at a height of 8700 feet. Seve- 
ral persons who were upon this mountain at the time, were struck 
by the hailstones without experiencing any injury from them, 
although they were all studded with long and many pointed 
crystals. The animals which were feeding at this elevation 
were also assailed by these hailstones without manifesting any 
signs of fear, whilst some accidents happened on the road to Li- 
moges, at an elevation of 620 feet less : the horses being hit 
hard, took fright, and the carriages were overturned. 

The hailstones at the top of the Little Fuy-du-Dome were 
carried along with great horizontal rapidity, and a few only fell 
on the summit of the mountain ; they passed along with a hissing 
xioise in a stratum of air which was extremely cold. 

After the storm, I satisfactorily ascertained the height at 
which the hail was formed, by an attentive examination of the 
trees and plants, at the base and on the sides of the Great Puy. 
du-Dome. 

, At a certain elevation, the leaves, though exposed to the 
action of the hailstones, were not much injured, and were in no 
d^ree torn ; for not having acquired at that time any great 
vertical velocity, they struck without tearing, and so fell under 
the trees. Somewhat lower down, descending towards Clermont, 
the leaves of the trees were lacerated ; lower still, the branches 
were broken, and we have already stated some of the devasta- 
tions of which Clermont was the scene ; for the hailstones had 
then traversed a vertical course of from 52000 to ^00 feet. 

The storm of the 28th July was assuredly one of the most 
awful that has been witnessed for many years. During the fol- 
lowing days numerous very heavy showers were the preludes of 
new storms ; and on the Sid of August a part of the zone which 
bad been destroyed by the hail of the S8th July, was again 
whitened with fresh hailstones ; but nothing had been left for 
further destruction. 
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It happened that on the Sd of August I was a witness, so to 
speak, of the formation of the storm, and of the congelation of 
the hailstones. 

Leaving Clermont at six in the morning, I ascended the high 
ground which commands the town on the west. I traced the 
limits of the hail Df the S8th July, that I might determine by 
following the edges of the injured surface, the dbape ot the cloud 
which had conveyed the dreadful scourge. At 10 I reached the 
base of the Puy*du-Dome ; the day being splendid, and the sun 
most powerful. 

Some white clouds extended themselves over the Mont-Dore( 
the Puy-du-Dome stood out majestically from the azUre sky. 
Some shepherds whom I had interrogated respecting the effects 
of the hail of the S8th, urged me to retreat without loss of time to 
the hamlet of La Barraque, if I wished to avoid the storm which, 
according to them, was assuredly and speedily coming to assail 
us. The hope of seeing, in all its details, one of those magnifi. 
cent scenes of which the atmosphere is the theatre, induced me^ 
on the contrary, to attain, as quickly as possibly, the summit of 
the Puy-du-Dome, and before mid-day I was scaled on the top 
of this enormous pyramid, and extending my observations over 
the immense horizon. The west wind, which had prevailed all 
the morning, speedily brought alo^g with it some low clouds, 
which passed a few yards above my head, but the suu again 
appeared. I then saw other clouds detach themselves from the 
Mont-Dore, and approach very near me, impelled by a very 
violent south wind, but which I did not feel till near one o'clopk. 
When I thus saw great clouds proceeding in different directions, 
I could not for an instant doubt the formation of hail, and my 
hopes were soon changed into reality. 

So long as the two strata of clouds were not superimposed 
on each other, there was no appearance of hail. All I noticed 
was, that those which came from the south, and which were the 
most elevated, were congregating in little groups, which seemed 
to precipitate themselves on each other, so forming great black 
clouds, so large and wdghty that the wind could scarcely move 
them, though they nevertheless proceeded towards the north. 
The lower part of the cloud would then elongate itself, present*- 
ing an enormous projection, torrents of water would speedily 
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escape from it, which inundated spaces which were very drcvm- 
aeribed. As soon as a large quantity of water had escaped from 
the cloud, it became lighter, was again carried along by the 
wind, and disappeared at the horizon. This phenomenon was 
repeated many times during the course of an houK : but by this 
time the west wind had collected a great number of clouds, 
which formed an immense curtain, extending over the whole 
vault of the heavens. The south wind pushed under this stra- 
tum of vapour additional white douds, which came with great 
velocity. The wind became violent and very cold on the sum^ 
mit of the Puy-du-Dome. The lower stratum of the clouds 
was not like the upper, uniform, but was composed of numerous 
coloured flocculi, which advanced in the same direction, but at 
unequal distances, and with different velocities. The brightest 
flashes of lightning illuminated them from time to time» and the 
thunderbolts, like furrows of light, passed from one cloud to an- 
other, sometimes an extended flash seemed even to traverse, at the 
same moment, the space which separates the Puy-du-Dome from 
the Mont-Dore. All these phenomena occurred in the lower 
strata of vapours, and I never saw the electric spark traverse the 
stratum of air which separated the two layers of clouds. I per* 
ceived the hail in the distance precipitate itself from the lower 
clouds and fall to the earth ; I saw it distinctly at the distance 
of fifty yards from the summit of the Puy-du-Dome, and before 
my face. The clond whence it escaped had indented edges, and 
exhibited in these edges a whirlwind kind of movement whidi it 
is difficult to describe : it seemed as if each hailstone was forced 
forward by an electric repulsion. Some escaped from beneath, 
others sprang out from above, so that they flew off in all disec. 
tions, and would assuredly have reached the earth in many dif- 
ferent courses, if the south wind, which was beneath the west 
wind, had not blown them all towards the north. After five or 
six minutes of this extraordinary agitation, in which the anterior 
edges only of the cbud seemed to participate, the hail ceased, 
order was re-established, the hail doud, which had continued to 
advance very rapidly, continued its route towards the north, 
allowing us to perceive in the distance some sprinklings of ndn, 
^hich scarcely reached the eartb^s surface, appearing n^er to 
be dissolved in the lower strata of the atmosphere; 
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I witted for a seoood scene ftknttar to that which I have jttst 
deambed, till a pfodi^ous flash of lightning illuminated all 
the lower mass c^ cloudy one of whose edges rested upon the 
suomut of the Puy-du-D6me. I ima^ned that I was all of a 
sudden plunged into the most vivid light, and I experienced a 
general unea»roes8» which probably arose solely from the terror 
with which I was seized. I descended the Puy-du^Dome with 
the greatest rapidity^ fearing to be hurt by the hailstones, (x at 
kilst to be drenched by the storm, and I made for an asylum in 
a hollow grotto at the ba9e of the Puy-du-Come, which had on 
other occasiona afforded me shelter. The summit oi the Fuy* 
du-D6me was envelc^ped in the tempest-cloud, afid it would have 
been imprudont to have remained loiter th^ e. 
' After having remarked the direction of the storm, and rested 
for a moment from my fiitigue and alarm, I reached the Puy* 
du^Cdme^ a magnificent observatory, where I wsa still near the 
cknids. It was now two d^clock, and the state of the skies made 
aie fear other heavy showers, which I was solicitous of avoiding. 
I then directed my steps towards the Puy-des-Goules, between 
iwo and three miles from the top of Puy-du-Come, and I as- 
cended it about three o'clock. The heavens were very much in 
the same state, the two strata of clouds were still apparent, and 
the south wind, which was very cold, scudded with great strength 
along the sides of the mountain. It brought along with it an* 
other hail-doud, which appeared to be heavily charged, and in 
which I was enveloped for about five minutes. The hailstones 
were numerous, and the largest was scarcely the size of a filbert. 
They were formed of concentrip layers, mpre or less transparenti 
and were roundish or slightly oval ; they were all carried along 
in a hi»rizontal direction with great velocity, from which the at* 
traction of the mountain seemed to make them swerve, and many 
&U upon its sides. Very many striick me without doing me any 
ii^ury, and they fell as soon as they touched me. The greater 
part of the cloud passed over my head, and I distinctly heard 
the hissii^ noise of the haitetones, or rather a confused noise, 
tim result of an infinite number of partial sounds, which I could 
attribute to nothing else than the friction of each hailstone 
against the air. The cloud whidi passed over my head, and in 
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which all the hail was formed, allowed none to escape beyond a 
half league from the spot on which I was standing. Some, how- 
ever, fell on the northern side of the mountain which inter- 
cepted its progress, and I collected a certain number of the hail- 
stones in a phial. I subsequently submitted the water to many 
chemical tests, and I obtained a sensible precipitate, with nitrate 
of ffllver, and muriate of barytes. 

All the hailstones appeared to be subjected to a very rapid ro- 
tatory motion, but in different directions, so far as I could judge 
by examining their movements at the moment of their fall on the 
crown of my hat, which I held as much horizontal as possible 
to receive them. Many other clouds, charged with hail, still 
rose from the south, and now on one point, and now on another, 
it hailed without interruption from one till four o^dock on the 
chain of the Puys, from Mont Dore, as far as Riom and Volvic. 

Between four and five o^dock the hail ceased ; the ck>uds now 
formed only a single stratum, but they often presented that 
phenomenon I had noticed in the morning, viz. that they group- 
ed together, and then poured out, along with flashes of light* 
ning, enormous quantities of water. The south wind also had 
now ceased, the west alone blew, and carried along with it these 
frightful waterfalls. One of them discharged itself in my view 
at Barraque, on the great road to Clermont. I was distant from 
it about forty yards, and not a drop of water fell on me. A 
heavily loaded carriage which was at a little distance, disap- 
peared in the twinkling of an eye, under the mass of water which 
the heavens poured down upon it. After the passage of the water- 
spout, it was overturned in a ditch, and the postilions for a time 
did not try to right it, so intense was the darkness in the midst 
of the storm. Large pieces of pavement and great blocks of 
granite were carried along by this waterspout, which still hur- 
ried away before me, and reached Clermont half an hour be- 
fore I could arrive. The storm of the 2d of August was 
not so rapid in its progress as that of the S8th of July, and it 
traversed a much shorter line. It began upon the mountains 
of Cantal, and terminated upon the confines of Auvergne and 
Bourbonnais. M. L. de Buch, who, that day, was at Cantal, 
ineffectually attempted at ten in the morning to reach the sum- 
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mit of Foy-Griou, on account of the violence of the wind. My 
brother-in-law M. Nivet, who was at the Mont Dore, did not per- 
ceive the wind at the Pic de Sancy till midday, and I myself, 
upon the top of Puy-du-Dome, did not perceive its violence till 
one o^clock, and it was then only that the hail clouds arrived. 

Perhaps I may have dwelt somewhat two much in detail 
upon these phenomena of which I was an eye-witness, but I be- 
lieve I have collected some facts which are new to meteorology, 
a science which is not very rich in them even at the present day. 
I shall conclude by endeavouring to sum up, without, however, 
considering them as quite general, the observations which I have 
collected on the two occasions I have specified. 

Conclusions. 

1 j^. It appears that hail is formed during the prevalence of 
winds of impulsion^ and not of those of inspiration^ which, how- 
ever, are generally more violent than the former. The storm 
of the 13th July 1788, concerning which M. Tessier made a 
report to U Academe des Sciences^ goes to confirm this opinion. 
Its velocity was nearly the same as that of July 28. 1835. 

2d^ Two strata of clouds, placed the one over the other, and 
two winds from different quarters, seem necessary for the pro- 
duction of hail. 

Sdy The hailstones do not pass from one cloud to another 
as Volta supposed; on the contrary, they advance with very 
great horizontal rapidity, and are urged forward by an extremely 
cold wind. 

4ith, Electricity nevertheless plays an important part in these 
phenomena, and according to all appearance, the superior cloud 
suppcH^s the inferior, heavily loaded with hailstones, and pro<* 
bably in a state of opposite electricity. There is probably also 
electrical repulsion among the hailstones which form the anterior 
extremity of the cloud, and which there present the whirlwind- 
like phenomenon which is so remarkable, and which I have twice 
observed in the most distinct manner. 

Bthj The hailstones do not strike agsdnst each other during 
their horizontal transport ; and the noise which is beard, that 
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rolling murmuring which is perceived at so great t, (fistance, is 
owing to the combination of the individual sounds produced by 
each hailstone cutting the air with such swiftness. The clasliiiig 
of any hailstones during their progress causes them immediatdy 
to descend. 

6^A, We are led to suppose that the hailstones are subjected 
to a rapid rotatory motion, but my opportunities have not yet 
enabled me distinctly to see it. 

Ith^ The formation of hailstones, and their increase, appears 
owing to cold produced by the evaporation at their surface, 
on account of their great velocity. The hot wr into which the 
anterior edge of the cloud penetrates, leaves a portion of water 
deposited upon them, apart of which is evaporated, and thereby 
congeals the other part, and thus forms concentric layers round 
the nucleus ; the wind unceasingly transports the hailstones into 
new portions of air which is saturated with moisture, and the 
upper cloud supports them in their progress. But the lowier 
cloud rapidly increasing in density by degrees falls down^ oifd 
separates itself, more especially on its anterior portion, frooi the 
electrical cloud which supports it, till it reaches that'p(Hnt in wbidi 
the action of this lattergis almost nothing, the hailstones bdingaB 
electrified in the same manner then strongly repel each other, 
and present that violent agitation which is perceived at the surfiiee 
of the earth, and which repels in all directions those hailstoMs 
which the wind reunites by imposing upon them its own direc- 
tion. 

8fA, The presence of long crystals at the opponte poles (rf the 
hailstones of the 28th of July 1835, would indicate that tliose 
which were placed at the equator were destroyed doritig their 
descent by the rotatory motion, or that this same movement 
hindered them from being formed upon the equatorial portion 
on account of their velocity, whilst they were eanly grouped 
upon the poles. 

" 9^A, The water procured from the melting dl the httlttones 
was far from being pure. 

From this short review, we may see how necessary it is, es- 
pecially in meteorology, to guard against too readily geoeralidng 
facts. We must first observe, and then observe againr and we 
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most wait till favourable occasions again place us in eireumstan* 
eet where we may see well, and study well, before we propose 
tbeoms which, lUce those of Volta, can be supported only upon 
the reputation of a great samei 

The aeoount wfakh we have just been reading, and the precise 
lesults which the author deduces from the facts of which he was 
an eye-witoess, appear to be ol a nature calculated to throw 
much light on the stfll rather obscure subject-— the formaticm of 
haiL As, moreover, they seem to agree with the view we have 
taken with regard to this phenomenon, we may be allowed, in 
conduding this article, to explain briefly the opinions which we 
have formed on the point. 

Electricity, then, always accompanies the formation and fall 
of hail ; but we are often asked if, in correct reasoning, this is a 
duflici^nt motive for admitting that the hail owes its existence 
dftrectly or indirectly to the electricity :— Is it not possible that 
the same cause which determines the formation of the hail^ at 
the same time developes the electricity, and that these two phe- 
nomena, instead of being connected as cause and effect, have no 
other aBionce than that which depends on their having a com- 
mon cause? The new opinions upon electricity with which 
science has within these few years been enriched, and more es- 
pecially those whkh have ot^^airied concerning the different cir- 
cumstances in which this element may be developed, seem to 
confirm this conjecture; they seem also to derive a new degree 
ot strength from the observations which have been made by M. 
Lecoq, and we shall therefore endeavour to develope our views. 

The propagation of heat in any body is always accompanied 
hf a development of electricity ; and so far as there is any dif- 
ference cf temperature between the different parts of a body, 
so far is there a rupture of the natural electrical equilibrium. 
Now, if we consider a vertical column of atmo£f)heric air dur- 
ing a serene calm, when no wind or cloud affects its phyacal 
condition, it will represent a body in whidi the temperature 
goes on decr^i^ng from the base, which rests upon the earth, 
io its sumnnt, which is the limit of our atmosphere. The 
difference of the tempenvture at the two extremes of thb 
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column must be very considerable, since it is admitted that the 
temperature of the atmosphere at its upper limit is at least 
»-40^ Gent. This difference ought also to be greater in 
summer than in winter, and in hot than in cold countries, 
since the temperature of the base of the column of air is deter- 
mined by that of the soil upon which it reposes, whilst the tem- 
perature of its summit, being that of the limit of the atmosphere, 
is every where and at all times the same. This difference of 
temperature, which extends itself uniformly between all the points 
of the vertical mass of air, is necessarily the result ot a continual 
propagation of heat from below upwards, and should consequent- 
ly be accompanied by a development of electricity, the intensity 
of which should be increased in proportion as it ascends, that is 
to say, in proportion as the difference of temperature becomes 
greater. Now this is precisely what we learn from direct obser- 
vation; we in truth find that the atmosphere, when it is calm 
and serene, is charged with a positive electricity, whose intenaty 
is continually greater as we ascend. As to the negative electri- 
dty, which should accumulate at the base of the column, it is 
absorbed by the earth ; for many observations of various kinds, 
and amongst others those of De Saussure and of Volta, demon- 
strate that the earth is endowed with a negative electricity. 

Taking, then, this view of the matter, which reposes solely, 
upon experiment, and perfectly accords with what we discover in 
a body heated at one of its extremities, the permanent electrical 
condition of the atmosphere will essentially depend on the man- 
ner in which the heat is distributed, and propagates itself through- 
out the air, and not uponevaporation, vegetation, or anyoth^cause 
variable in intensity, and unequally distributed, to which the at- 
mospheric electricity has been erroneously, as we think, attributed. 
It would be easy to demonstrate that this explanation can account 
with the greatest accuracy for the variations which atmospheric 
electricity undergoes ; and in particular that it is not in opposi- 
tion to the fact observed by De Saussure, and after him by 
other naturalists, that this electricity is stronger in winter than 
in summer. In truth, the greater intensity of atmospheric elec- 
tricity during the winter is owing to this circumstance, that the 
electroscope, by means of which we perceive it, is at this period 
of the year put into communication with a larger porti(Mi of the 



Digitized by 



Google 



M. De la Bivc an the Formaiim of Hail. S97 

atmosphere, on account of the moisture with which the air is 
then almost always saturated. 

Should the atmosphere cease to be serene, or should a mass of 
air loaded with humidity, and carried by the wind, happen by its 
mixture with another mass of air to produce clouds, immediate- 
ly a new distribution of temperature, and consequently of the 
electrical condition of the column of air, would be effected. To 
comprehend this result, we must remember that the solar rays 
which heat the surface of the earth traverse the atmosphere 
without sensibly heating it ; and that it is the heat emanating 
from the, earth which essentially determines the calorific state of 
the atmosphere. Now, when a vertical column of atmospheric 
air IS divided into two sections by a layer of vapours, or by a 
cloud more or less thick, the terrestrial heat, not being able at 
least wholly to traverse this layer or this doud, is sent back to- 
wards the earth whence it came, instead of penetrating through 
and beyond it. The pbrtion of the column comprehended be- 
tween the cloud and the soil preserves, therefore, this heat, 
whilst* the portion included between the cloud and the limit 
of the atmosphere receives little or no heat; and the more 
the former of these two portions becomes hot, the more the second 
must be cold. Thus the column, instead of exhibiting a gra* 
dual decrease of temperature from its base to its summit, is 
found to be divided into two portions, having each a uniform 
but very different temperature. The cloud, more or less thick 
(or there may be many of them superposed on each other) 
which separates the two portions, is then very warm on its infe- 
rior surface, and very cold on its upper surface. It must of 
course, be very strongly electrified, negatively on the one side 
and positively on the other ; and this electrical condition may 
be constantly destroyed by the neutralization of the two op- 
posite electricities, which operate across the cloud itself, without 
however ceasing to exist, since the cause which produces it con- 
tinues to act, and is ready to reproduce it as rapidly as it dis- 
appears. Here, then, we perceive the two strata of clouds of 
whidi M. Lecoq speaks; the wind ere Ipng separates them; 
the atmosphere is speedily filled with clouds, some of which are 
negatively electrified, and the others positively, without includ- 
ing those which are electrical through the influence of others. 
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But wfaj^ it mftj be inquired, does tbia dirtribiitian of tem- 
perature, which produces so great an accumulation of elec^jsci^ 
in the atmosphere, for the mmt part alaa produce the pheno- 
menon of hail ? In answer to this queetkoi, ve mufit recollect, 
that the thicker the layer of clouds which interoqrta thft heit 
from the earth, the colder is the upper portion o^ the tlovi* 
spheric column. Its temperature ought to b decidedly infe- 
rior to that of ice, for if the cloud completely interrupted all 
the terrestrial heat, it would be reduced to the temperature of 
the upper limit of the atmosphere, which is less than -<-4»0^ 
Cent.; but there is no necessity it should be so low as this. 
It is enough that its temperature should be sufficiently lo^ to 
congeal the drops of water at the upper part of the doud, and 
so to freeze them as to render them capable, when impelled 
by the wind, as noticed by M. Lecoq, to traverse the layei!s 
of clouds, and descend towards the earth in eonsequence of 
their weight, at the same time condensing and freezing upon 
their surface the vigours through which they pass. ThuSy the 
same cause which favours the abundant accumulation of atmo- 
spheric electricity in the cloud, will sUso be that which most as- 
suredly effects the formation of hail. In particular, the im- 
mense beat which is usually experienced before a thunderstorm 
precisely indicates the existence of an invi^ble stratum, or of a 
cloud which, placed in some part of the atmosphere above the 
observer, intercepts the terrestrial h^t, and sends it back 
whence it comes, instead of allowing it to proceed into &ee 
space ; consequently, the higher the temperature is isused on the 
surface of the earth at any given time, the more it must be de- 
pressed on the other extremity (rf the column, or ou the other 
^de of the cloud, and consequently there must be die greater 
tendency both to the development of electricity, aud to th^ for- 
mation of hail. 

Again, the hailstones once formed, enlarge more or le^s, re- 
cording to the length of the course which the wind causes them 
to pursue through the atmosphere ; according to the quantity of 
water which they meet with in this course, and, finally, aecctiding 
to the temperature more or less low which they poaseas at the 
moment of their formation. In winter, if they be small, it is 
owing to the absolute quantity of water which the atnooqpliere 
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eontaiiis being much less ; and since at the moment of their for- 
mation the temperature is not lower than in summer, they must 
clearly condense a smaller quantity of water upon their surface, 
since they encounter less in their passage : they then form what 
we call hoar-^ost (gresil). 

We believe, therefore, that hail is formed in the most elevat- 
ed regioes of the atmospha^; where we besides know, from the 
appearance of halos, that small crystals of ice are often floating. 
The cloud which carries these small nuclei of hailstones on its 
upper surface descends obliquely towards the earth through the 
combined eiFect of its weight and of the dominant wind. In 
proportion as it descends, the hailstones increase in size, or di- 
minish and are dissipated, according as they meet in their course 
clouds, or a dry atmosphere. In the former case, the cloud 
which conveys them becoming always more and more weighty, 
at length descends lower than all the others, as has been often 
remarked, and finally disperses itself upon the ground. 

We shall not attempt at present to develope more in de- 
tail the ideas which we have now expressed. We should even 
liave waited till a greater number of observations than those 
which we have already made had furnished us with a more solid 
groundwork, had not the publication of M. Lecoq presented a 
favourable occasion for their publication. 



New Researches on tlie Orgamc Elsments^ and intimaie Struc^ 
ture ^Animal Bodies By G. R. Tbevibanus. Bremen, 
1836.* 

Havivg detailed in the preface the various expedients which 
were employed to render the microscopical examination of the 
tissues free from error, the author proceeds to detail in the first 
chapter Us observations on the intimate structure and ultimate 
cnrganic ebments of cellular membrane. The result at wbich he 
arrives is, that in the vertebrated animals, cellular membrane is 
oOBoposcd of cylinders or tubes, which he terms elementary cy- 

* The above analjds of Treviranus's veiy interesting volume, with the 
obsermtioDs, ue fitnn the last number of the Dublin Medical Journal, com- 
'voaagBM^ to that woric by Dr Gsaves* 
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linden. In the following insUnceB, he found the diameter 61 
these cylinders, and of the globules of the blood, expcessed in 
dccinuds of the French millimetre, to be 

CyliBdcn. Globiiki. 

« Human Male^ 0,002 0,004 

BAbUty 0,0011 0,0049 

Y*^ 1 0,003 f Greater diameter, 0,01 

"^ / ,0004 t Leaser diameter, 0,00(r 

From this it appears that the diameter of the elementarj cjr. 
Under is in general greater than that of the globules of the 
blood ; I say generally, for some exceptions are mentioned, e.g. 
the tortoise and the frog. The elementary cylinders of cellular 
^ membrane are no doubt organized tubes, formed by a proper 
tunic, and we shall hereafter see that they are of great import* 
ance, not only being the groundwork of cellular tiBsue, but also 
as forming a system continuous with the lymphatics, and proba- 
bly extremely influential in the circulation. For some valuable 
remarks on the microscopical observations of Mascagni, Milne 
Edwards, and others, I must refer to the treatise itself. 

According to Treviranus, the cerebral mass, both cortical and 
medullary, consists of hollow cylinders containing a soft pulpy 
matter. These cylinders, extremely minute in the cortical sub- 
stance, are somewhat larger in the medullary, and still larger in 
the nerves. He does not determine whether this enlargement 
be owftig to an absolute increase of size in the same cylinder^, 
or to their being joined by other cylinders, which thus coalesce 
into bundles ; the latter, however, he seems to think the most 
probable supposition. In following the nerves towards their 
periphery, he found that they have a tendency to subdivide 
again ; and he was able to prove, that in some ports at least of 
that periphery, the final nervous ramifications consist of cylin- 
ders derived from a continual subdivision of the larger nervous 
tubes into their primitive elementary cylinders. Thus in the 
retina, Treviranus has shewn, beyond the probability of error, 
that the following is the mode in which the nervous matter is 
disposed : after the optic nerve has penetrated the sclerotic and 
choroid, its cylinders or nervous tubes spread themselves out in 
every direction, either singly, or collected into fasciculi; each 
single cylinder and each fasciculus, 6n arriving at a certaid 
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point, quits its former course, and bends inwards towards the 
oppofHte and inner ^de of the retina; immediately on making 
this deflection, it passes through the meshes of the vascular net* 
work, derived from the central vein of the optic nerve. Before 
arriving at the inner surface of the retina, it passes likewise 
through a second vascular network, derived from the ultimate 
ramifications of the central artery of the retina. Each nervous 
cylinder, or tube, obtains at this place a sheath-like covering 
from the vascular coat of the retina, and thm enveloped, temd* 
nates in thefyrm of a papilla behind ihe vitreous humour. 

To ascertain the reality of this structure many precautions 
must be used, all of which are minutely detailed by Treviranus* 
As very fresh eyes only must be employed, these investigations 
will not always lead to very satisfactory results ; the cylinden^ 
or tubes alluded to, lose their configuration very soon after 
death, and are resolved into minute globules. The papillary, 
structure of the inner surface of the retina is consequendy dif^ 
ficult to be verified in the human eye, unless the observer be. 
very much accustomed to such investigations. Treviranus as^ 
serted positively, that the medullary or nervous la^er of the 
retina is not prolonged, as some have believed, to the zonula. 
Near the border of the medullary lamina of the retina, he could 
distincdy perceive that it is covered by two membranes, the 
external homogeneous (membrana Jacobi) and the internal vas- 
cular. [Both these coverings extend beyond the nervous la* 
mina, and coming into contact with each other, acquire longi* 
tudinal plaits, and proceed between the vitreous humour and 
the choroid in] the form of corpora ciliaria to the zonula. Be- 
tween these there is no trace of proper medullary or nervous 
substance, and those who believe they have seen such, have Jbeeh 
deceived by the white appearance of the vascular lamina. Tre* 
viranus remarks, that it would be in fact quite useless fcHr the 
medullary or nervous portion of the retina to be prolonged quite 
beyond the limits of the space which lies within the reach of the 
rays of light. 

The papillary termination of the extreme nervous cylinders 
which compose the retina, is confirmed by a similar distribution-, 
of the other nerves devoted to the senses,^, g. the acoustic and 
ol&ctory. In order to examine this structure of the retina it is 
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neoesmty to select a cleat day, when having taken small bits of 
the retina of an animal recently killed, and cut cS with an olv 
lique edge, unmoistened by water, and uncleanaed fitmi the par^ 
tides of vitreous humour that adhere to their surface, you must 
place them on the object-glass of a compound microscope, which 
magnifiers 800 times, ^ves an image of great clearness, *and 
possesses a well illuminated field of vieion. On the outer suie^ 
ftce of these bits of retina, one may distinguish the radmted 
course dT the medullary cylinders, and on their slanting edges 
may be seen the inwcurd progress of the same^ together with UiiS 
iiBguIarly arranged, though crowded papillse which cover the 
inner surface. The vascular network and the sheaths of tfie 
papillse cannot be accurately observed on such fresh bits of i^ 
tma, and consequently, to distinguish these, a particular mode^ 
of dissecting the retina, previously hardened by spirit of wine, 
is recommended by Treviranus. He gives the following mea* 
surements of the semidiameters of the papillee in different am* 
mats expressed in decimals of a Paris line : 



Frog, 


0,0014 


Tortoise^ 


0,0014 


Starling, 


0,0004 


Swan, 


0,0008 


Babbit, 


0,0007 


Hedgehog, • 


0,0002 


Man, 


0,0006 



These semidiameters, observes Treviranus^ obtained by means 
oS the most accurate mkrometrical measurement, are in general 
several ten diousimdth parts greater than the number which t 
have already proved to represent the maximum which the ra-- 
dius of the image of a luminous point on the retina must posi* 
sess, in order to excite the sensation of one indivisible object. 
Now we vsmxtot with certainty affirm it to be requisite for clear 
and distinct vision, that the concentrated rays from such a pKMnt 
should strike the retina only on one papilla ; such, however, is 
probably the fact. 

Each papilla is convex, and undoubtedly most sensibly af- 
fected, when the middle of the image, or that part where aU the 
rays meet, coincides with the centre of tb^ papillaty elevation i 
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when the extremities of two pencils of rays impinge on one and 
the same papilla, they will not be both as distinctly seen as 
if one alone fell upon that papilla. We may therefore assert, 
that we are not irery far from the truth in estimating the radius 
of the image of a physical luminous point on the retina as vary- 
log, when distinctly seen, within the limits of the decimals 
O9OOI and 0,0001, the Parisian line being unity. This inference, 
drawn from the size of the papilla, agrees pretty well, although 
not exactly, with the results of the optical calculations made 
by Treviranus> and of experiments performed by Mayer. It 
is worth noting, as connected with this part of the subject, 
how much more visible a black object on a white ground is, 
than a white object on a black ground at the same distance. 
Thus, a white square whose side equals a Parisian line, when 
fixed on a black ground, becomes invisible at the distance of 
about twenty-seven and a half inches when looked at in a weak 
sunshine ; by ordinary day-light it ceases to be viable at twenty- 
four inches. Now a black object of the same dimensions, on a 
white ground, can be seen, under the same circumstances, at 
double that distance, viz. forty-eight inches. 

Although it is probable that the papillae of the retina, like all 
other nervous papillae, are capable of becoming turgescent when 
their nervous energy is excited, yet their extreme minuteness 
(unevents this turgescence from bemg of an amount capable of 
exerting any appreciable influence in diminishing the distance 
betwe^ the seat of the image on the papillae and the lens. 
When we look attaitively at an object it may become clearer, 
and may be actually seen with greater distinctness on account of 
this turgescence. Treviranus thinks that when both eyes are 
turned to an object with attention, it will be seen with greater 
distinctness for two other reascms also, — first, because under 
these circumstances the image falls exactly at the extremity of 
the optic axis in each eye ; and, secondly, because the iris of 
each eye adapts itself to its task by regulating the size ci the 
pupil, so as to accommodate it to the distance of the ol^gect, and 
the angle which the extreme rays from the object make with the 
aids of vision, Treviranus'^s researches oooceming the ultimate 
structure of muscles, tendons, fibrous membranes, Stc are ex- 
tremely interesting, mid the cKsooveries he has made con^ning 
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the presence or absence of the elementary cylinders, their size, 
appearance, and arrangement in the different tissues of the body, 
tend to throw much light on their individual natures as well as 
on their mutual relations. These matters, however important, 
I am reluctantly obliged to pass over in silence, in order to leave 
room to dwell particularly on his seventh chapter, which treats 
pf the cj^pillary vessds, and the roots or origins of the lympha- 
tics. 

" It has been believed by some, that the capillaries consist 
merely of passisiges percolating the cellular tissue, but destitute 
of any proper tunics. The following questions naturally occur 
concerning these vessels. Have the capillaries proper tunics ? 
Is their diameter large enough to admit the entrance of the red 
blood i or if their trunks are sufficiently large, have they rami- 
fications too small for this purpose ? What is their connexion, 
or have they any direct communication with the vessels carrying 
red blood on the one hand, and the lymphatics on the other ? 

'^ One may easily distinguish with a strong magnifier that 
these vessels, which are large enough to admit a stream com- 
posed of several rows of globules, are marked with transverse 
as well as longitudinal lines externally. It is not always easy to 
determine whether the transverse lines are not mere folds or 
plaits ; the longitudinal are formed by the outlines of the ele- 
mentary cylinders of the cellular membrane which surrounds the 
tunics of the vessels. The transverse lines vanish when the ves- 
sel becomes too narrow to admit more than one row of the glo- 
bules of the blood. Many vessels lose at this stage their cellu- 
lar envelop, and retain only a single homogeneous tunic ; others, 
on the contrary, retain a cellular coat. The simple vessels with 
but one tunic occur chiefly in membranes that consist entirely of 
a horny material, as, for instance, the epithelium which covers 
the free side of the corpus ciliare, the ciliary processes and cili- 
ary ligament as far as the edge of the cornea. Similar vessels 
may be detected on the posterior surface and lateral edges of the 
capsule of the lens, and in the pecten of birds. In these situa- 
tions they sometimes occur of considerable dimensions. Thus in 
the fox, this epithelium exhibits simple vessels with a diameter 
of from 0,04 to 0,05 (millimetre). In the amphibia vessels of 
this description may be detected in many other membranes. 
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Thus in the mesentery of a living frog spread upon glass, a mi. 
crbscope with a magnifying power of 800 exhibits branches of 
veins measuring from 0,014 to 0,028 (millim.) in diameter, 
which are perfectly transparent, and can only be distinguished 
at their edges, being as simple as if they were merely covered 
with a pellicle of pure water.'* 

We now come to a part of Treviranus^s treatise, which is of 
peculiar importance, and which I dwell on with more than ordi- 
nary pleasure, because it contains the fullest and most satisfac- 
tory proofs of the correctness of the opinion, thai the lympTuttics 
are tJte veins of the white tissues, an opinion which I was the 
first to promulgate. 

^^ In some parts of the body I observed circumstances attend- 
ing these minute and simple vessels, which render it probable 
that they terminate in tubes of such a degree of fineness that 
they are incapable of admitting the globules of the blood, and 
consequently contain a serous Jhiid only. This is the case with 
those branches of the central artery of the retina, that proceed 
to the posterior surface and lateral edges of the capsule of the 
lens. Even at their origin from the central artery, these vessels 
become at once incapable of carrying red blood, the very pre- 
sence of which in these parts would be destructive to the trans- 
parency so essential to vision.? 

Treviranus then proceeds to detail minutely the situations in 
the eye, lungs, and other parts where he has observed these pro- 
longations of the arteries containing none of the coloured blood ; 
and indeed, from their diameter being much smaller than thfit 
of the globules, it is evident that they are incapable of admitting 
them. He then examines their structure, as compared with 
that of the minute lymphatics, and endeavours, I think, success- 
fully to solve the long-disputed question as to the origin of the 
lymphatics, and their connexion with other portions of the cir- 
culating system. In the tortoise and cold-blooded reptiles, it is 
easy to make out with the aid of the microscope the continuity 
of the roots of the lymphatics, with the elementary cylinders of 
the cellular membrane. The latter gradually coalesce, and as- 
sume new appearances as they are about to become lymphatics. 
Now we have already seen, that extremely minute ramifications 
of the arteries are the bearers of the serous flui^g. to^ Jyhgljjgtele 
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d«0ue& of tbe bod j> fFom wfaicb, again, the lymphatics retora 
the oolonriess blood ; m fact, they are the veins of the white 
tissues. In most parts, and this refers to tbe cellular membrane 
generally throughout the body, the Uood, after being used, and 
before it can be allowed to join the general circulation widb 
safety, requires to be elaborated in glands in which a gradual 
change in tbe white Uood is effected, and a gradual reunion 
with tbe red Uood is promoted. In some few organs, as die 
brain and tbe ball of tbe eye, no lymj^atics have been disco- 
vered* In these we may snppose, that some reason exists which 
prevents the white blood, after being used, from being necessari^ 
ly injurious, and here, consequently, it is at once mixed with the 
Uood of tbe v^ns, and the minute transparent vessels which re- 
ceive it in the first instance do not theref(»*e undergo the changes 
above mentioned, as preparatory to the formation of lymphatics^ 
(te tbe contrary, they proceed at (Hice to join the minute vMns< 
It is also veiy remarkable, that, in the wgans in which no lym« 
phatic glands are found, we have but one order of tissues, tbe 
wUte. This is tbe case in the eye»ball and brain. 

Many reflections arise from th^ consideration of this fact ; but 
I must return to our author, who has expended much labour 
and research on the lymphatic terminations in the alimentary 
canal, with respect to which, he has ccmvinced himself that the 
Villous flocculi, so abundant on the mucous membrane, are com- 
posed of minute tubes packed together, and continuous with 
neighbouring lymphatics. He thinks that some of his observa- 
tions render it very doubtful whether the old opinion, that 
some of the lacteal terminations have open mouths, or rather 
perforations in their extremities, may not after all be correct. 

But not only do we find lymphatic terminations in tbe villi of 
the mucous membrane and in its general surface, but also in its 
crypts and follicles, which Treviranus considers to be organs of 
absorption as well as of secretion. To conclude, Treviranus 
agrees with Miiller and others, that the ultimate terminations of 
all the ducts of glands are, in the form of very minute tubes, 
collected into lobules, and terminating each in a cul de sac ; the 
whole mass is connected by cellular membrane, and in this way 
is formed the parenchyma (^ every secreting organ. In some 
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there is reason to believe, that the blood from which the mate- 
jitis for secretion are derived does not directly reach the parietes 
of the cul de sac^ but only drculates in the interposed cellular 
membrane. In other glands, ^&^s ^nd the lungs present a 
striking example of this arrangement, the blood circulates in the 
parietes of the extreme ducts, which are, in the case of the 
lui^, tto air^^8% I have already mentioiied) tbat no ekoicn- 
tary cyliodera can be delected in ceruon tiaaiMa. It is very re^ 
Qiarkable that thb is the case with respect to the ai»-«eUa of the 
lungs, whose tissue, consequently, does not conaist of condeoaed 
ceUttkr ttsduey or, as X Qooe thought, and as Magendie supposed^ 
of stfoiia tnembraoe. With respect to the boaea of man and 
animalsi the obaer?atioiisof l>eviraaua fuUy eaublish the eajbu 
encf of the laosnated stnietuie. The lamiiis^ are arranged 
iiUx) several layers. In the bones of man theselajrava aie ftddad 
and Biulti£Mrbu% perforated, wbidi is not the oase in other anU 
IM^ These folda in the laminw, or their layers in the human 
bqnee, appear in the longitudinal seotion to resemble fibres, fos 
which, when examined with a micR>soope, they are indeed easily 
mistaken, and the perforations in the laminse produce an appear* 
anoe of cells. The perforations are entirely disunot fK>m the 
eavities or interstices discovered in the substance of human bonta 
by the microscope, and which are found in oonsequence of the 
laminse not lying in ocMnplete appositicm with each other, for 
they leave between them interstices that are filled with fluid« 
The researches of Treviranus, Deutach, and Furkinje, have 
completely established the foliated structure of bones, and have 
ako explained the droumstances which misled Scarpa, and in* 
duced him to form the opinion that the osseous texture is cellu- 
lar. To conclude, it is necessary to observci that Treviranus 
himself allows he has been anticipated in some of his investiga- 
tions by the celebrated Ehrenberg, who has applied his practised 
powers of microscopical observation to similar researches. Tre- 
viranus, however, difiera from Ehrenberg in several very import- 
ant particulars, and has likewise pointed out the sources of 
Ehrenberg's errors. 
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Jn Account of a recently invented Patent Spring, calledy *< The 
Safety Spring^ and applicable to Carriages and Carts of 
every description ♦. By the Rev. R. J. Baklow. With an 
illustrative Plate. 

When springs were first brought into practice, tbej were 
imagined to be useful merely to give ease to the traveller, and a 
eertain degree of security to fragOe articles ; reflecting persons, 
however, quickly discovered them to be a great means of saving 
the carriage and lessening the draught, which latter is clearly 
proved in the works of Drs Helsham and Amott To save the 
road upon which we travel, has, since die formation of railways, 
become a consideration of the utmost importance, and so per- 
fectly convinced are scientific men of the value of springs for 
that purpose, thatjthe eminent engineer Mr Stephenson does not 
permit a single waggon to be run upon the Manchester and 
other lines under his direction without springs, although the 
weight and expense thereby added to each waggon is very oon- 
eiderable. 

Hence, it is evident, that beades the comfort and convenience 
of springs, their chief advantages consist in saving the horse or 
engine, the carriage itself, and the roadjupon which it travels ; 
and consequently the only argument against their being uni. 
versally adopted by the Ordnance Department, and for fanning 
carts, and common stage waggons, must arise from their bang 
so expensive, so liable to break, and so ponderous when employ- 
ed for heavy waggons, all which evils are in a great measure 
obviated by this invention, the peculiar properties of which may 
be thus briefly enumerated. 

A greater degree of ease than those now in use ; — almost per- 
fect security against breaking under any circumstances;— a saving 
of weight upon railways to the amount of three-fourths, upon the 
common roads to the extent of two-thirds ;— much cheaper ;--a 
direct up and down motion, which prevents the swinging and 
Tolling of the carriage, and consequently secures it against being 

• Communicated to the Whitby Philosophical Society by the Rev. R. J. 
Barlow, the patentee, of Linden Grove, near Stokesby, Yorkshire, Septeoiber 
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OTerturned under any extent of load ; — ^simple, capable of being 
repaired by the most indiflFerent mechanic,— may, upon emer* 
gency, be increased in strength for bad roads and heavy lug- 
gage ;— preserves the graceful appearance of the C spring so 
completely as to deceive the eye, and in all other cases is lighter 
and more elegant than those now in use. 

That this spring is easier than those in general practice hdi 
been proved by comparing them with some of the best London 
manufacture for the space of a year, during which they were 
tried upon the worst description of roads : again upon the Whit- 
by railway, where they have been in use for some months, they 
are found to have a much more pleasant motion than any hither- 
to employed. This is attributable solely to the spring being 
acted upon instantaneously, and completely without friction, 
which prevails to an enormous degree in the old springs, and 
renders them stiff or wooden to a great extent. 

The superior security of this spring may be proved in this 
manner. The levers are constructed of two pieces of one-fourth 
inch plate iron, distant from each other two or three inches, and 
connected by one or more small blocks of wood, or, as in the 
case of the C spring, by one solid piece, all firmly rivetted 
together ; by this means the iron receives the strain edgeways, 
and, like the blade of a saw or knife, supported in such a posi- 
tion, it may, with little weight, be made equal to any load. 

The spring itself never exceeds eight or ten inches in length, 
and consists of several steel plates of a lozenge shape, inserted 
in a kind of case called a stop (from its regulating the quantity 
of motion and stopping it at a certain given limit). This stop, 
by its tongue running through the centre, divides the plates in- 
to upper and under series, and contains, at each end, a rack or 
rest for every plate, which being supported at the extremities, 
the whole spring is pressed in the centre directly like an elliptic 
spring, and since every plate is supposed to be capable of bend- 
ing more than it is permitted, it is not possible that the spring 
can ever break, because it is checked before it reaches the break- 
ing p<»nt. Let. it not, however, be imagined, that, being thus 
checked, the motion must be unpleasant, for if the spring be 
proportioned to the weight, it will never collapse but with such 
a diock as might endanger the carriage. It should also be men- 
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tioiied, that whereas all i^riogs are found to break/or tet and 
lose their shape and original position if too heavily bden, th» 
safety ^ring will, on the contrary, always return to the same 
height, when the load is taken off, be it ever so great ; Icn% as 
has been shewn, it is impossible to break the spring, and when 
it has gone home, the strain then bomes entirely upon the levers, 
)vhich are made beyond any, even the utmost calculated weight 
or strain. 

The difference of weight between these springs and the old 
ones, has been accurately determined at the Whitby Railway, 
and is as follows :— <)ld springs for a 8 tons carriage, 372 lb. ; 
new springs for a 3 tons carriage, 90 lb., being, as stated above, 
a saving of three-fourths in weight ; but it is further to be re* 
marked, that in the old springs, double the load requires double 
the weight of springs ; whereas in this invention, the spring alone 
requires increase, directly as the wdght, a few pounds additional 
to the levers being sufficient ; thus, for instance, on the Whitby 
line, 8 tons take springs of 90 lb., but 156 lb. is sufficient for 
6 &ns, the levers being increased by only 6 lb. 

The saving of exp^ise is evident irom the simple nature of 
the invention, because all the parts can, without loss of steel or 
iron, be cut in the cold state by heavy madiinery, after which 
little hand labour is necessary : again it is to be considered that 
there is never more than ondhird of the material employed, and 
that one-half of that is ircm instead of steel. 

The direct up and down motion will thus appear. In all cases,' 
such as public coaches, phaetons with perches, and gigs, where 
the springs can be conveniently placed so as to run, not across, 
but along the axle, should the weight by a jerk be thrown to 
one ^e, the lever or levers on that side will work the springs, 
and those on the opposite side being freed from duty, will fall 
at the same time, by which means the carriage is corapelled to 
descend at both sides alike, and therefore will move directly up 
and down only, so £sr as the springs are concerned ; whereas 
with the presoit springs, when the weight is thrown to one side, 
the opposite skle of the spring being relieved from pressure, 
kicks up, and tends much to make the carriage swing and over- 
turn. 

The facility of increasing the strength for bad roads or heavy 
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luggage, will be understood by supposing the stop and its racks 
to be so arrai^d, as to be capable of recdving at the top and 
bottom one or more plates. This will materially increase the 
strength, and may be performed by an ordinary servant. In the 
levers no change is requisite, as they are always capable of work- 
ing a spring of much greater power than would suit the carriage 
under ordinary circumstances. 

ExpUmaiioH of Plate II, 

Fig. 1. exhibits the back of a phaeton hung so as to have the up and 
down motion, and- avoid Uie side swing. 

Fig. 2. represents the frame of a railway carriage, as seen with the 
patent springs and double guide-plates of one-fourth inch plate 
iron, mad^ as shewn, of several pieces ri vetted together, or cut 
out of a single sheet. It is to be noticed, that tiie q>ring box 
plays within the guide-plate, and thus the dirt and dust are kept 
from the oil ; or the piece rivetted on may be cut off, so 03 to 
allow the spring box to play outside, if preferred. 

Fig. 3. exhibits, on a larger scale, the same kind of guide-plate^ 
which is expressed as if transparent, to render the inner worics 
visible. Thus the shape of the spring box, the position of the 
syphon, the shape and action of the levers are apparent; and there 
is also displayed on one side a single spring of a 6 tons waggon 
inserted 'in its stop or case, the dark line being the tongue and 
rest. 

In the plan above drawn, the carriages and waggons are hung 8 inches 
lower than usual. 

It may be necessary to add, that the small quantity of motion in the 
spring (not exceeding half ati inch) is multiplied many times by 
the lever, before it is communicated to the carriage. 



Noiee regardififf some of ike Plants observed during' the last 
t/ear, in excursions Jrom EdinburgJi^ especially some new 
stations Jbr those of rare occurrence j or concerning the geo- 
grapkicai distr^iUian of a few which are more commtm. 
By Dr Graham. 



Tkb stations for plailts in the neighbourhood of Edinburgh 
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mulus has been given to thb lately, by the establishment of the 
Botanical Society, the zealous members of which gallop and 
creep in succession over every acre within the range of our lo- 
cal flora. Scintillations from this body have also taken place in 
various directions over Scotland. In August, Dr Gilbert Mac- 
nab and Mr Ashby made a very rapid journey through Forfar- 
shire, Aberdeen, Sutherland, and Orkney. The success which 
attended the four days' journey with my pupils to the Mull of 
Galloway last year, excited a desire in some friends to accom- 
pany me to that district this year again ; and by appointment 
we met at Stranraer on the 1st of August. At Lochnaw Castle 
we crossed the peninsula which separates Loch Ryan from the 
Irish Channel, walked a few miles along the west coast at this 
point, and afterwards examined, with considerable care, every 
promising part of the coast from the station of OnoniB recUnaia 
north of West Tarbet, round the Mull of Galloway, and by 
Drummore, Sandhead, Glenluce, Glasserton, Whithorn, Isle of 
Whithorn, Cragleton Castle, and Garlieston, to Wigton, where 
the party broke up on the 9th. I afterwards visited the shores at 
^Kirkcudbright and Balmaehead. From these sources the very 
brief observations which I am now to make are derived. 

Acinos vulgaris.— iVeor Aherladyf Br Balfour; Qyeensferry HUk, Dr Dewar. 
_Aira cristata. — Extremely common on the drj hilly pastures near Edin- 
burgh. We remarked that it was very scarce in similar situations in Gal- 
loway. ^Ai^^ pyramidalis. — Plants were given to Dr Macnab, and two 

r stations pointed out to him in Orkney^b^ Dr Alexander R. Duguid^ but the 

season was too far advanced for him to gather it— .-AUium oleraceum. 

Near M<mtrosey Dr Balfour and Dr Macnab. Alyssum calycinunk-*-! 

last year noticed the discovery of this plant in two Scottish stations; I 
I may notice now in confirmation of the propriety of restoring this genus 
to the British Flora, that Mr Watoon informs me the same species has been 

found in LeiceaierMre. Artemisia maritima.— Jlfou/A of the Tpne^ near 

Tyningham, in great abundance, Dr Balfour. In various places to the 
eastward of Burrcw Head in GaUowt^y bgt nowhere that we observed so 
abundant as near Cragleton CasOe^ and at St MaryU /«fo..-i-.Asi}erugo pro- 
cumbens.->Long ago observed near Guillon links, but not for several years, 
till this season, when it was first noticed near L^fness, by Mr Forbes. It 

grew there in abundance in a neglected field. Asplenium altemifolium. 

.^Yery sparingly near DunfermUne^ Dr Dewar. DunkeU, Dr Macnah.^^^^ 
Bartsia viscosai — ^This plant, so abundant on some parts of the west coast^of 
Scotland, was not seen last year in Galloway, and only sparingly this year 
near Port YTt^tam— .-Bromus arveDBis.-.Two stations only in the neigb- 
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bouiliood of Edinbuigh were known for this plant last jear. It has been 
since observed in man$f fields around Edinburgh, and particularly near New^ 
^o0n.......Bromus velutinus, /S-^This vaiiety, no doubt the same as that 

found bj Mr Johns in Cornwall, as I have ascertained bj comparison with 
specimens which he kindly gave to me, was gathered near Sandhead, GaUo* 
way. Calamagrostis epigejos — Behw the Bridge of Dee, Braemar, Dr Mac- 
nab. Campanula rapunculoides. — Near Montrose, Mr A. N. Balfbun— 

Campanula %trachelium.—^(?ar DonnXbriiUey Rev. A. Robertson— Carex 
capiUaris. — Observed by Dr Macnab in great abundance at the mouth of 
the river Naver, and to form a laige proportion of the turf on the knolls in 
Durness.— Cares extensa. — It was observed only in one station in Gaim 
lovmy last year. This season, as we went farther to the eastward than we 
did then, we found it in great provision in many places among the stones 
close to the highwater.mark— Carex fulysu^Subalpme sittrntions near 
Edinburgh, not unfrequent, though not before observed in the district—.*. 
Carum verticillatum.— -This plant, extremely abundant in some parts of 
the west coast of Scotland, was not observed in Galloway last year, nor 
this, excepting in the neighbourhood of Wigton and K%rkeudbright.^^—C\A~ 
dium mariscus.— As this plant is stated on the authority of the late Mr J. 
Mackay to be *' plentiful in Galloway,** every pool in our route this year 
and last were examined for it, and information sought every where regard- 
ing it. It was neither seen nor heard of; and a suspicion was necessarily 
excited that it does not grow, or at least is not ^ plentiful*' in the district. 
Can Galloway have been inadvertently given, instead jf Galway, where it 
does grow ? If so, the only known station for this plant now in Scotland 
is in jS^ttOerfavu&Atrtf.— -Eleocharis multicaulis.— Thisjplant has before been 
found in the neighbourhood of Edinburgh, but Dr Dewar has found it more 

abundantly near DunfemtUne. Erodium maritimum.-.C<Nu/ near Part 

William, Galloway, abundant New I believe to Scotland. Fedia den- 

tata.— In many places around Edinburgh, in Fife, and in Go/Anpay—^^Gre- 
nista tinctoTia.-..In great profusion in Galloway in many places, /nwi GUu^ 

eerton to Balmae Head, Habenaria chlorantha.— Very common in eubdU 

pine grounds new Edinburgh. On the banks of the Re8ervoir,[towards Airdrie, 
and in GaOoway. Whether specifically distinct or not, it is easily distin- 
guished from the H. bifoHa, by its more robust growth, greenish-yellow 
flowers, broader, more connivent segments of the perianth, and its diverging 
anther-lobes— Helosdadium nodiilorum.— In idmost every ditch through- 
out our whole route in Galloway; but not, as far as I know, hitherto ob- 
served on the east of ScotUnd. Hieracium umbellatum.— Folksy of 

Chva, Dr Macnab.*— -Junctts maritimus.->One station only was visited 
by the party in Galloway last year. This year we found it in very many, 
along a great part of the coast in our whole route, and in extreme abun. 
dance— Jungermannia Mackaii— iSTeor Drummoret Dr Greville. The 
plant has not before been observed in Scotland.— -Lamium intermedium, 
—In many situations around Edinburgh, and neair Sand Head, Galloway,^~^m. 
Lepidium Smithi^— Road-side near WhUekirk, Berwu^shire, Dr Macnab. 
-.^Linnsea borealis. — Neighbourhood ef Edinburgh. A single round patch 



Digitized by 



Google 



814 Dr Oraham^s Botanicd EoocurHon. 

oTtliii plant, six or eight feet accoes, was bbsenred this summer, probably 
the fint time, near fidbibuiigh, fiir Balhousie Woods, it is be1ieved,'have been 
tfEroiieoadj marked as astation.*— ^Lycoptis £uropeu8.-^In great provision 
along the shores to the southward and eastward of 61enlace.w.— .I^simachia 
Tu]gariuk<— iVisar Parkhally StiHmgslUre^ Mr Learmontb. I do not know 
any station nearer Edinburgh for this plant, which was pointed out to ftie on 
the banks of Loch Lomond by Mr Joseph Hodter—Malva moschata.--I 
doubt very much whether this plant ought to be considei«d other than an 
outcast of gardens in the nei^bourhood of ££nbuigfa, and in many other 
parts of Scotland ; but abmg At shores^ GeUkwap it is certainly native....... 

lielilotus leucantha.»~In vast abundance in a deserted quarry on ^ banks 
^ Ae Vmon Ctuud mar Edimbnryh^^..^^u^tiX pumila— In a lodi on the 
aottth side of the road leading finom Aviemore to Inverness^ and 3| miles from 
the former, Dr Macnab.— *«^nuithe p impi nel loidea.— We found both last 
year and this extremely common in the marshes on the shore nearly akttg 
the whole of our course in Go^tod^, but it bad not been observed on the 
east coast, till Mr Campbell gathered it in great abundance near Dunbar. 
.—Polygonum maritimum. — In great abundance in many places along the 
$ouA shore qf G«IA»0m^-..-^Rhina]Ufatt8 majoe^^Sandff field* en ihecoem he- 
tween ArbroaA and the Sands of Batnh frequent, Br Macnab.~..^.Sclrpus 
Savii-^In fiur greater abundance than it was found last year in Galloway, 
by the road-side, near Drwmnerey and at ether places en tiie south coa8L^mm^>~~ 
Senecio saracenicus.— 3r«ar Ba^ffate^ Dr Simpson. Near Dtti^fermUne, Dr 
JDewar. I have not seen the former staftion, but I have gatheied the pbnt 
in the second, and see lio reason to doubt its bdng wiid. It is in spariag 
quantify, but is very fiir removed from any garden. ■ Silene Aagliea«^ 
lust field near CuUodany in (freatabundanoeyMr John Forbes.*—— Silene audea. 
m^JIdenirose^ Dr Macnab.^"... Silene noctiflora..-^a<fffarfy ; fife^ Mr Statk ; 
Dr Dewar._Sium latiiib2ium..i— ITrt pround on the shere^ a ndk esut fipm 
Ihmbar^ Mr CampbellM*.«-»Soknum nigram«»~.This is a soaice plant in Scot- 
land, and it may be doubted whether it is ever met with tiiere, «t)oq)t 
when it has been introduced* We found it densely covering ^e ground 
on some large defined patches, where sea-weed had been dried, near Ssmd- 
head ami Pot* IFitfiafii.*-— -^S^eculsria hybrida.*«»Sparingly in a fieid ai 
JDirkt(m, Dr Balfour. AbundanUy in a neffleoied field at Lujffiiees, ^......Sym- 

phytum officinale, var. flore fore nigro. — This very remaricable vaxiety, 
which was some time ago sent to the Botanic Gandea by Mr Smith of Ayr, 
and retaiHs its peculiarity in cultivation, we found in considerable quan- 
tity by the road-side betteeen Lm^ Ryan and the Irish CAasnA...^Tkalic- 
trom al|»inum«»-I have gathered this jdant on tlie ahore at Dutaea^ but 
only on the mountains to the eastward, and oonndered it an evidence that 
awestem longitude brought alpine plants to the shore in the same latitude ; 
bust this year tt has been found by Dr Macnab» growing with Draba ineana 
on the shore, so for east as the mou&i qf the river JSrotwn..i.^^Tr^alium or- 
nithopodioides«-HS%or« near InverkeUhinff, Miss Bobertson. Very probaUy 
this plant is more genecally difiused than we at present know it to be^ I 
and many of my sharper-eyed friends must many times have trade over 
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the ground where Miss Robertson hat this summer found it.-— ^Triticum 
h>liaceuBei..^2Verl4 Queentferrpy Br Dewar. I am not aware that thb pUmt 
has been mentioned as native of the west of Sootland. We found it in 
much greater abundance than I ever before saw it to grow, in many placet 
along the «oaA a^ore ofCnlhwap, from Brummore eastward..^-~Tulipa syU 
TeitriB.^— Observed this spring near Edinburgh, in a field which certainly 
never had been cultivated. If brought there bj accident, it must have 
been many years ago, for it now forms a laige dense patch.— —Veronica 
' BuzbaumiL — ^ear DunfermRnei near tnverlceiihing^ Br Bewar. I have 
not seen either station, but am inclined to believe with Br Bewar that it 
has not been introduced, because it has only been lately cultivated, and 
probably it has not been so yet, near either of these stations. T iola fla- 
vicomis--Jn several stations near Edinburgh^ abundantly. First observed 
by Mr Forbes. 

After returning from Galloway, I went with Sir WilKam J. 
Hooker to Ben Lawers, and the mountains in the vicinity of 
Elllin. The alpine plants were in worse condition than I ever 
saw them»»'.no doubt in consequence of the singular and parti- 
cularly bad weather of this summer (as in courtesy to the season 
it must be called), during which warmth and perfect drought 
prevented vegetation in May, and cold, rain, and wind destroy- 
ed it in July. 



Proceedings of the Royal Societt^ of Edinburgh. 

1836, March 21st — Rev, Db. Chalmers, Vice-President, 
in the Chair. The following Communications were read: 

1. Observations and Experiments on the Coloured and Co- 
lourable Matters in the Leaves and Flowers of Plants, 
particularly in reference to the Princirfes upon which 
Acids and Alkalies act in producing Bed and Yellow 
or Green. By Dr Hope, V. P. R. S. E., P. R. S. [Con- 
tinued from 18th Jan.] 

After preBTOiiig some general remarks respecting the oVject of 
researdi) and initiineratixig the rarions authors who had written 
npon the subject, Dr Hope explained various terms which were to 
bi used in dhe discourse. To the various coloured matters pre- 
sented by tlie leaves and flowers of plants, De Candolle had ap- 
plied the denemtnatien of tSiromule, idiich term he meant to adopt. 

There i^ides in the trame parts of plants, in addition to the chro- 
mule, some matter probably destitute of colour, which becomes red 
by llie action of adds, and yellow or green by the action of tdfai- 
Im. To it Mr Ellis gave the name of colourable matter, which the 
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author changes to Chromogen. When an acid, added to a vegetable 
infusion, causes a red colour, and an alkali a yellow or green, it has 
bieenthe universal opinion that both sets of agents act upon one 
and the same colourable principle* The leading object of this pa- 
per is to shew that the Chromogen, or colourable principle, is not 
an individual substance ; and that there are two distinct prindples^ 
one which forms the red compound with acids, which he denomi- 
nates Ery throgen ; and another, which afibrds a yellow compound 
with alkalies, which he calls Xanthogen. 

To establish that opinion, Dr Hope made many experiments ^n 
the leaves and flowers of plants, with various reagents, principally 
water, alcohol, acids, and alkalies : and has exhibited the results in 
the compendious form of tables. The first table presents the result 
of experiments on the leaves of many plants ; and the general result 
from them, in regard to the special object of inquiry, is, that in ad- 
dition to the green Chromule, denominated Chloropfayle by many 
writers, they all contain Xanthogen, and that none of them, except- 
ing those which have some tint different from the green, contain 
Erythrogen. 

The second table exhibits the result of the action of the reagents 
upon white flowers, all of which, to the number of about thirty, 
gave proofs of their containing Xanthogen, but no Erythrogen nor 
tinted Chromule of any kind. 

- The third table displays tfie results with yellow flowers, from' 
which the general inferences are, that the yellow Chromule varies 
in its nature in different flowers ; that all those subjected to expe- 
riment contained Xanthogen, and none of them Erythrogen. 

The fourth table exhibits the experiments with red flowers, and 
affords the general conclusions, that while the red chromule shews 
considerable variety of character, red flowers contain both Xantho- 
gen and Erythrogen in abundance. 

The fifth table exhibits the results with twenty blue flowers, and - 
presented the general observations, that the blue Chromule varies in 
its*diaracter in different blossoms, particularly in shewing very ^- 
ferent degrees of solubility in water and alcohol, and in some pro- 
ducing coloured, and in others colourless, solutions in both men- 
strua ; and that they contain both the colourable principles of Xan- 
thogen and Erythrogen. 

The sixth table relates to ten orange flowers, which equally 
shews that the orange Chromule differs much in one plant from 
another, and that they contain both colourable princii^es. 

The seventh table relates to twenty purple flowers^ and afforded 
the same conclusions as the preceding. 

Hie eighth table exhibits the experiments made upon the tinted ' 
Chromule found in other parts of plants, beside the corolla of the 
flowers, e. g. the calyx, bractea, the coloured leaves of plants, fruits, 
and surface of the roots, all which comported themselves as the 
corresponding coloured Chromules of the flowers do. 

litmus presented a solitary example, but a very interesting one 
in this inquiry, of a substance abounding largely in Erythrogen, I^ut : 
containing no Xanthogen. • r^ T 
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A table waa dio ^pi«Mented> exhibiting the general facts relative 
to the power of sulphnroua acid in decolorising the Chromnles of 
plants. This add, whether employed in its gaseous or liquid 
fonOy does not decolorize the Chlorophyle of leaves. It does not 
affect white flowers. It did not decolorize any one of about a 
score of yellow flowers submitted to its action. Of thirty or 
forty red flowers it decolorized all, with the exception of two or 
three. Of twenty blue flowers, two, the Commdina eoaruka^ and 
the blue Ceniaurea Cytmus^ resisted its blanching power. It deco- 
lorized some of the orange-coloured flowers, but rendered others 
of them of a bright yellow: it decolorized all tbe purple flowers 
Aat were tried, with the exception of purple Ceniaurea CpanuSj 
which it rendered blue, and the purple Scabiosa airppurpureaywhich 
it> reddened. It affected the tinted Chromule occurring in other 
parts of plants than blossoms ; it completely blanches the internal 
leaves of the red cabbage, which are of a bright purple red, while 
it renders the external bluish-purple leaves green. It turned to 
green various leaves, which possessed red tints, whether general 
over the whole leaf, as the red beet, or partially difinsed, as in some 
species of Drac»na. It decolorizes some fruits, while others resist 
its action. 

Along with the general facts, the various hypotheses respecting 
the origin of the different Chromnles, and sources of the differences 
amongst them, the autumnal coloration of leaves, &c., were brought 
under consideration. 

Lastly, a detail was given of the influence of light in the produc- 
tion of different Chromnles, shewing that it is indispensable for the 
production of the Chlorophyle of leaves, and the tinted Chromnles 
formed during the autumnal coloration of the same parts ; and that 
it is not indispensable for the formation of some of the finest tints 
of flowers and fruits, if essential for any. 

The paper terminated with the following general conclusion : 
That there exist in plants two distinct colourable principles, two 
species of Cbromogen, one which generates red compounds with 
acids, and denominated Ery throgen ; and another which forms yel- 
low compounds with alkalies, called Xanthogen. That these two 
principles occur together in red and blue flowers, and in the leaves 
of a few plants which exhibit the former of these tints; that all 
green leaves, all white and all yellow flowers, and white fruits, con- 
lain Xanthogen alone ; that Litmus abounds in Erythrogen, but has 
no Xanthogen ; that the Chromnles of different tints may be gene- 
rally considered distinct vegetable principles, or compounds having 
their own proper hue ; sometimes intimately blended, or dhemically 
combined with Chromogen; at other times having no connexion 
with it ; that they are also occasionally, but not frequently, com- 
pounds of Chromogen with acids or alkalies. 

The second part of the paper will comprehend an inquiry into 
the special character and properties of the two colourable principles, 
the Erythrogen and Xanthogen. 

VOL. XXT. NO. XLII.— OCTOBER 1836. Y (^^^rfl/^ 
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% On Dyspnoea, and other Sensations experienced otithe 
summit of Mont Blanc. By Martm Barrj, M. D. 
Communicate by Dr Aliton, 

S. Mr Smith of Jordanliill made a verbal communication 
regarding a change in the Relative Levels of the land 
and sea on the west coast of Scotland; recent sheik 
having been found even at the height of 70 feet. 

4. Professor Forbes communicated a memorandum respect*, 
ing the Polarization of Heat. 

« April. 4. — Da Hofb, Vice-Fresidenty in the Chair. The 
following communications were read : 

1. On Paracyanogen and its Compoiukk. By James F. W. 

Johnston, Esq. 

2. On the newly discovered microscopic Entozoon infesting 

the Muscles of the Human Body. By Dr Knox. 

April 11. — ^Da Abbbcbombik^ Vice-President^ in the Chair* 
The following oommunicaticHis were read : 

1. On the Origin of the Adjective. By Professor PHlans. 

2. On Single and Correct Vision by means of Double and 

Inverted Images on the Retinae. By Dr Alison. 

April 18.— Sir T. M. Bbisbane, Bart. President, in the 
Chair. The following communications were read : 

1. Observations on the Chemical Nomenclature of Inorganie 
Compounds. By Dr Hops. 

*. Account of a Visit to the Governor of the Chinese Fron- 
tier Town of Mai-ma-tchin, bordering with Kiachta, in 
Siberia. By a General Officer in the Russian Service, 
Communicated by Mr Robison, Sec. R. S. Edin. 

May 2. — ^Sib T. M. Brisbake, Bart. President, in the 
Chair. The following papers were read ; 

1. An Attempt to ascertain the Relative Positions ci the 
Athenian and Syracusan Lines before Syracuse^ from 
the Description of Thucydides. By Proressor Dunbar. 

S. Researches on Heat. Second Series. By Professor Forbe& 

8. Dr Knox exhibited some specimens to prove that the teeth 
of the Cachalot are devoid of enamel. 
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PROCEEDINGS OF THE BRITISH ASSOCIATION 
AT BRISTOL IN AUGUST 1886.» 

GBNEBAL 0FFICEI18. 

Freeident.^^The Marquis* of Lansmwn; but owing to his unaToidaUe 
absencet bis place was taken by tbe Mahquib o? Nobthamfton. 

Fke'PrendenU.-^UeY. W. D. CoMtBaARE, F,R,S«— Jambs C. Prichabi^ 
M.D. F.R.S. 

General Secretaries. — Rev. William V. Harcourt, F.R.S. — Francis 
Baillt, F.R.S. 

Assistant General Secretary. — Professor Phillips of King's College. 

TVttwarcr,?— John Taylor^ Esq. P.R.S., F.G.S. 

LOCAL OFFICERS. 

Treasurer, — Georob Benoouoh^ Esq. 

Secretaries. — ^Professor Daubbny. — V, F. Hovenden, Esq. 



Section A. — Mathematical and Physical Science. 

PresidenL — Rev. W. Whewell, F.B. 8. 
Vke-Presid&ifUs. — Sir D. Brewster* — Sir W- R. Hamilton. 
Secretaries.^ — Professor Forbes. — W. & Harris^ Esq. F.R.S«^-* 
F. W. jBRRARDy Esq. 

The following Memoirs were read^ and statements made, and 
more or less extensively discussed: — 1. Notice regarding the pro- 
gress made in the construction of a Lens of Rock-salt, by Sir D. 
Brewster. 2. Account of the recent THde Observations made at 
the ports of London and Liverpool, by Mr Lubbock. Mr Lub- 
bock stated, That through the indefatigable exertions of Mr Des- 
siou, considerable progress had been made in the redaction of the 
observations ntade at Liverpool by Mr Hutchinson. The diurnal 
hiequality or difference between the superior and inferior tide of 
tJie same day, which in the Thames was very inconsiderable, if not 
insensible, vrns found at Liverpool to amount to more than a foot ; 
a matter upon which the learned gendeman laid considerable stress, 
as calculated to lead to important practical results. TTie object of 
these reductions was to compare the results of theory with these 
observations, and with those of Mr Jones and Mr Russell made at 
the port of London; The principid objects of oomparisou were the 
he^hts of the several tides, and the intervals between tide and tide ; 
and these were examined in their relations to the parallax and de-' 

• Report prepared from accounts in Athenaeum, Felix Parley's Bristol 
Jonmal, md private comnumications. 
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clination of the Moon and of the San, and in reference to local, 
and what may in one sense be called accidental causes, as storms, 
&c. Of this latter, one of the most curious, as well as important, 
is the effect of the pressure of the atmospheric column. The au- 
thor stated, that M. Daussy had ascertained, that at the har- 
bour of Brest a variation of the height of high-water was foimd to 
tajke place, which was inversely as the rise or fall of the barome* 
ter, and that a fall of the barometer of 0.622 parts of an inch, was 
found to cause an increase of the height of the tide, equal to 8.78 
inches in that port. To confirm this interesting and hitherto un- 
suspected cause of variation, had been one principal object of the 
researches of the learned gentleman ; and, at his request, Mr Des- 
siou had calculated the heights and times of high-water at Liver- 
pool for the year 1784, and compared them with the heights of the 
barometer, as recorded by Mr Hutchinson for the same year : and 
by a most careful induction, it had turned out that the height of the 
tide had been on an average increased by one inch for each tenth of 
an inch that the barometer fell, cateris paribus; but the time was 
found not to be much, if at all affected. Mr Lubbock then pro- 
ceeded to examine the semi-menstrual declination and parallax cor- 
rection, and stated that the result was a remarkable conformity be- 
tween the results of Bernouilli's theory, and the results of observa- 
tions continued for nineteen years at the London Docks. But to 
render the accordance as exact as it was found to be capable of be- 
ing, it was necessary to compare the time of the tide, not with that 
transit of the Moon which immediately preceded it, but with that 
which took place about five lunar half days previously* To ex- 
plain this popularly, Mr Lubbock stated, that, however paradoxical 
it might appear to persons not acquainted with the subject, yet 
true it was, that, although the tide depended essentially upon 
the Moon, yet, any particular tide, as it reaches London, would 
not be in any way sensibly affected, were the Moon at that in- 
i|tanf^ or even at its last transit, to have been annihilated ; for it 
was the Moon as it existed fifty or sixty hours before which caused 
the disturbance of the ocean, which ultimately resulted in that 
tide reaching the port of London. The author then exhibited 
several diagrams, in which the variations of the heights of the, 
tide, as resulting from calculations founded upon the theory, 
were compared with the results of observations. The general 
forms of the two curves which represented these two results, cor* 
responded very remarkably; but the curve corresponding to the 
actual observations, appeared the more angular or broken in its 
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fbmiy for wliich Mr Lubbock satisfactorily accomitedy by stating, 
tbat the obsenratiohs were neither sufficiently numeroas/ nor suf- 
ficiently precise, from the very] manner in wUch they were taken 
and recorded, to warrant an expectation of a closer conformity, 
or a more regnlar corvatmre. When it is recollected that the 
observations are at first written on a slate, and then transferred to 
the written register, by men otherwise much employed, and whose 
rank in life was not such as would lead us to expect scrupulous 
care, it was not to be wondered at, if occasionally an error of tran« 
script should occur, or eren if the observation of one transit was 
set down as belonging to the next. When to these circumstances 
^it was added, that the tide at London was in all probability, if not 
certainly, made up of two tides, one having already come round the 
British Islands, meeting the other as it came up the British Channel, 
it was altogether surprising that the coincidence should be so ex- 
act ; and it was one among many other valuable results of these 
investigations, that it was now pretty certain, that tide tables con- 
structed for the port of London by the theory of Bemouilli, would 
give the height and interval with a precision quite sufficient for all 
practical purposes, and which might be relied on as sufficiently ex- 
act, when due caution was used in their construction, and the ne- 
cessary and known corrections appHed. In condnsion, Mr Lub- 
bock stated that the observations for the port of London had now 
been continued from the commencement of this century, and those for 
Liverpool, as we understood, about twenty-five years. 

3. Mr Whewell gave an account of the proceedings of the com- 
mittee appointed to fix lines of the relative level of sea and land. 
He commenced by saying, that as in the discussion of the relative 
level of land and sea, the tides of the ocean were an important ele- 
ment, he should preface the remarks upon that subject, which he 
intended to submit, by making a few observations upon the very 
valuable communication of his friend Mr Labbock. This com- 
munication he highly eulogized, and pointed out to the Section the 
importance of many of the conclusions, should they prove hereafter 
to be generally applicable : but he expressed strongly his fears that 
this would not be the case. Observation had, in the instance of 
the tides, far outstripped theory, for many reasons, which it would 
be impossible to detail ; but among the most prominent were the 
complexity of the problem itself involving the astronomical theories 
both of the sun and mOon ; the masses of these bodies ; the mo- 
tions of disturbed fluids, and local causes tending to alter ojgnodifv 
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tbe general geognipiueal eff^el of tke great tide^ware sft anj p«r« ; 
ticnlar pkce. It wis upoo m earelbl reTieir ef tliese oonadera* « 
tioBi, tbttt he WM led to fear tkst it woaM be Hill mnty years h^ . 
fore theory would become eo goorded aed si^ported by local ob« 
servBtioiit, as to afimd a soffidently correct goide to be implicitly 
reUed on in theee speeoktions; He instanced die tides of die 
Bristol Cbannel, wbidi, in conseqnetiee of tbcar excesaire magni* 
tude^ aflPorded magnified representations of the phenomena by which 
the deviation become more remarkable. At the port of Bristol^ 
the tide rote to a .height of iifty feet^ while towards the lowmr 
part of the OiamMl it only rose twenty, and aJong oAer parts 
of the coast not quite so high. The most striking of Mr Lnb- 
bock's conclasioBs was dmt by whidiit appeared that tin ocean as- 
suBMd the form of the spheroid oi eqoilibrimiiy aocofdmg to the 
theory of Bemonilli, bnt at §Lre transits of llie moon preeefing ^e 
tide itself* By the calodatioiis of Mr Bent, however, it woald ap- 
pear, that alt^gh the obfterred laws of tbe tides at Bristol might 
be made to agree with Bemoaffli's theory of eqoilibriQm ddes, by 
reforring them to a certaai anterior traiMit,'-Hm for as the changes 
doe to parallax were ecmceroed, as also as for as thiMie doe to do* 
clination were ceneemed, — ^yet it tnnied ont that this anterior pe* 
riod itsdf was not the same for parallax as for declination. Hie 
two series of changes hare not therefore a connnon origin or a 
common epoch ; so that in fact there is no anterior period which 
would give theoretical tides i^rec^ng with observed tides; and,, 
therefore, at least the Bristol tides do not at present appear to con- 
firm the resnlt obtained by Mr Lubbock Irem the London tides. Mr 
Whewell then illustrated these views by dmgrams, by the aid <A 
which he explained to the Section the Inni-tidal intervals, and the 
curve of senri-menstrual inequality — (this latter term, and the doc^ 
trine connected with it, was introduced into the subject of the tides 
by the Professor himself). Plrofessor Whewell then proceeded to 
the question more immediately before him — the proceedings of the 
Committee appointed to fix the relative levdi of the land and sea, 
with a view to ascertain its permanence, or the contrary. He observ<» 
ed, that the Committee had not taken any active practical steps for 
the important purposes for which they were appointed, because they 
had met with many unexpected difficulties reqniring much considera- 
tion. It was, however, intended to appoint a Committee for the 
same purposes, who should be furnished with instructions founded 
upon the views at which the former Committee had by their h- 
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onrki dhoold Im tiMd« abag ▼aiiouft parte of the gomI^ wUch 
BMrks dMMddWreteradlatha krel «f the sea; bat here the in* 
qmj Baa* vt in the ravy ««taet«-nwhat is the peeper and preoae 
— tiontoheirtilMiiad^the ptoae the la/el ff Og mtf Was it 
U|^ wateivsMBrk er hvw wateHuark ? Waa H at the level o£ the, 
maan/Ma^ wkkh teeont reMaxafaea aeeaaed toeitdi^liih ? In hydrer 
giapUaal lakyecti tiia level ef the tea was taken firem low water^ 
aad tiii^ ahfaoagb in nwny leapeela ineonvenienti oenld net yet be 
diapanaed with, far many reaaeatft one of ^i^ich he might gknoe at 
^^•4hat by ito adi^on^ ahoab, whi<^ were dry at lew water» wer«. 
eapnUa of beii^ iqiiauaaiud npen the mapa aa well aa the land* 
The aaaiHid aaa Aad pr ap a aa d appeared to be one firom which thO; 
i in^rtaflat and condaaii^ resalta were to be expected. It 
in aa cnra it o ly levwllini^ by land snrveyi linea in yariona 
and by permanently finifig, in varioas plaoes» nume* 
nma nmrhs of simSar lerek at the time; by the aid of dieae, 
mnrk% at &tare periods^ k eenld be aaoertained whether or not 
the krabiy hi partiedar pbee8» had or had not changed, and thn», 
the qnaatioa weald be aetded whedier or not the land in parti- 
ealar localitiaa was riuag or falUiig. Still farther^ by running, w 
those linesy wluch wonU have aome reaemblance to the isother- 
mal linea of Hnmboldt» aa far aa the sea coast, and marking their, 
OKtremities along the coaat, a solotioB would at length be obtained 
to that most important practical qneslion, — what is the proper or 
permanent levri of the sea at a given place ? Until somethiiig 
like this were ac«<HBpli6hed, Mr Whewell ex|»re8sed his strong 
conviction of the hopekasness of expecting anything like accu* 
racy in many important and even practical cases. As an ex- 
ample» he supposed the qnestiou to be the altitude of Danbury 
Hill referred to the level of the sea: if that level of the sea were 
takes at Bristol, where the tide rises, as before stated, fifty feet, 
the level <tf low water would differ from the same level on the^ 
sea coast at Devonshire, where the sea rises, say eighteen feet ; 
and supposing, as is most probable, the place of mean tide to be 
the tnie permanent level by no less a quantity than sixteen feet, 
which would dterefore make that hill to appear sixteen feet higher, 
nponahydrographical mapconatrncted by a person taking his level 
frevi the coast of Dev^tthire, than it would appear upon the map 
ol an engineer taking his level at Bristol. In the method pro- 
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potecM tbe Hoes of aqitfll level woiildni% mfi^mkixam JS^tolt^ 
BIfBeombeiii one direetioii^ «nd from Bristol to Lyme R^s ia tlie 
odier, ftnd by tlieie a commea standard df l&rel wotddsooo be ob» 
tained for the entire ooast-^Frefessor Skt WHGam Hamiitim jftise 
to express tbiB sincere pleasure be frit at tbe aiastexly expOsitiOBa 
of Mr Lubbock and Professor WbewelL One condosion to wMcfa 
Mr Lnbbock bad Mrrived was to bim peenliiurty iaterestingy tis* 
tbat by whiob it appeared tbat tbe inioence of tbe Mooa upon tli« 
tides was not manifested in its effects until some time after it bad 
been exerted^ for a siaular obseryatieii bad recently been made by 
Professor Hansteen respecting tbe mntoal difitarbanees of tb« 
l^nets.— Mr Lnbbook rose to say, tbat tbe agreement between tbe 
lesaks ealcnlated from the tbeory of Bonoiillli and those obtained 
from- actual obsennationy were much m«« exact than Prolessor 
Whewell seemed to imagine ; in truA, so dose was tbe agrwoMntr 
tbat Aey might be said absolntdy to agree, since the diievenee 
was less than tbe errors that might be expected to occur in making 
and recording tbe observations themsdves.*— Mr Wbewdl explain*: 
ed tbat be wished to confine his observations to tiie Bristol tides^ 
as tJiese were tbe observations to whidi he bad particularly turned 
bia attention ; and, with respect to which, be should be aUe, at the 
present meeting, to exUbit diagrams to the Section, which he felt 
oonfidoit would amply bear out his assertions respectii^ these 
tides. — Mr Lubbock stated, tbat so near, indeed so exact, had been 
the coincidence between the observations made at Londcm and 
liiverpool, and the theory, that he was strongly indined to bdieve 
that that coincidence would be found at length to be universal;—* 
Professor Stevelly inquired, from Mr Lubbock, whether he did not 
think it quito possible that local causes might exist, which would 
be fully capable of producing the deviations from the tiieory of 
Bernonilli ; as, for instance, in the case ei Bristol, so ably insisted 
upon by Professor Whewell, where tbe causes of the extraordinary 
devation are the land-locking of tbe tide-wave as it ascends the 
narrowing channel, and the reflexions of other tide-waves from se- 
yisral places. Now, particularly in the case of reflex tides, may it 
not so happen, and does it not,^. in fact, happen in several placesi' 
that they bring the actual tide to a given port at a time very dif* 
ferent from that at which the influence of the Moon and Sun, if 
unimpeded, would cause it to arrive, and thus separate, as Profes*^ 
sor Whewell bad- stated, the origm or epoch of the variations doe^ 
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citipiMMtf topttrtdkac and dedemton, and even oanM odier derialiMfe 
ftomr BemouiUi'fl theory ?<-^Mr Lubbock repMed, thut nnqnoflfcm* 
ably it mig^t bo happen ; bat» in his opinion, the diiea«iion of a few 
ohierTations, like Aose made at Bristol, could not be expected to 
point ont very ezaody the origin'or q)och of eitiber of the rariaitiona 
of pandkx or dedination, with snffident exactness^ to fnmish seenie 
data for deteranning that they did not eotrespond to any one oonmon 
proYioas transits the Moon. — Professor Whewell exhibited some 
diagram^ which tended ta illustrate his view of the question ; and^ 
in particular, he drew tl^ attrition of the Section to the drcum* 
stance, that the diurnal inequality, which was now banning to be 
obsorred, decided the questbn, inasmuch as its epoch could not hj 
any means be attributed to the same previous transit of the Moon 
to which the others were referred — Mr Frend congratulated the 
meetngg npon^^he prospect now held ont of determining precisely 
that most importuit practical question, the true level of the sea. 

Mr Lubbodc next made a communication respecting the forma- 
tion of an empirica] lunar theory. 

Professor Sir William Hamilton read his report on Mr Geotgo 
B. Jerrard's mathematical researches, conneoted with the general 
solution of algebraic equations* 

Professor Phillips read his Report of the Bxperiments insta* 
tnted with a Tiew to determine the Temperature of the interior of 
die Earth. 

Pnrfessor Forbes gave an aoeonnt of the experiments he had 
directed to be made on subterranean temperature at the Lead Haib 
in Scotland* 

The Bev. Mr C^raig read a paper on Polarised Light. 

SiCTioN B. — Chemistry and Minuralooy. 

Presideni — Rev. Professor Gumming. 

Vice Presidents — Dr Dalton, Dr Henry. 

Secretaries — Dr Apjohn, Dr C. Henry, W. HEitAPAfH, E?»q. 

Mr Watson read a paper on the Phosphate. and Pyrophosphate' 
of Soda. 

Mr Ettrick noticed a new form of Blowpipe, by which the Uast' 
of the common blowpipe was made as eqnaUe as that produced by 
water-pressure. 

Mr Herapath then drew the attention of the seetaoa to the cmn-^ 
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^6iitkMi of Badi W«t«r, m reMUly deCmniiMidbjrlibii, atfd dMA^ 
ei llie lae^edB ol snalysit whieii he adopted, tad the reralii at 
which he arrited* 

Dr Hare next described hn ^pparatm for the analyBit, ea Aa 
phnW Volta» ofOaeeoofl Mhttares. 

Mr Herapath read a p^wr oa tiM Theory of the Aaiara Bavea* 
lit. ilestaledthalhealiraTaimi^thkpheaoaieBetttobefeirii^ 
die atmosphere, aad in co u a e eli on with eleadt. Heaa^ he lalamd 
that it ifl oecaaioaed by electridty pMlinf inm the eioad9. 

Sbctioh C — <}aotocFr and OaoenAPHT* 
President — Bev. Dr Bitckland. 
Vice Preddents^TL GniFFrrH, Esq*, G. B. Grbbnovok, Bsq* - 

(Pot Gkography) R. I. MtrRCHisoN, Esq« 
5ecr^n€^— W. Sanders, Esq., S. Stutchbcry, Bsq., T. J. 
T\)RRli!, Esq. 
(Far Geography) P. Harrison Rankin, Esq. 

A memoir was read by Mr E. Gharlesvorth, beia|p a aoiice 
of Verl^ated Aaimab found in the Grag of Norfolk and 6a& 
folk. The principal object in bringti^ fimraxd this tdkjeot^ «aa 
to eetaUirii the foot of the remaias of manmiftroiiB amnala be- 
iag associated with the mollnsca of the tertiary beds above tha 
London clay, in the eastern counties of England. These remaiaa 
are confined to a part of the Crag formatieni whieh appears to 
extead from Cromer ia Norfolk, to within a fow nules of AU- 
borongh in Sn£Polk, and the depth of which was very great, welh 
having been sank in it withoat reaching its bottom* The bones 
of fish, and a large portion of the testacea met with in the stra- 
tom, difier widely from those of the coralline beds, aad from that 
part of the Crag deposit which skirts the southern coast of Es- 
sex and Suffolk. Among the mammalia, which the author states 
really belong to the Crag, is the Mattodon anffUiUdeHs, of which se- 
veral teeth have recently been obtained in Norfolk from localities 
ad^ainkg the pariah of Withingham> the spot from which Dr W. 
Smith states the specimen to have been procured which is iigared> 
ia hk "^ Strata Identified." Mr Charieswordi eoaoeived the diseo- 
vety of tha reoiaiBs of the mastodoa in this formafioay as afibrdaig . 
an argument to prove the relative ages of these rocks, as aa rewMiiaa 
of this aaimalhavaheea foaad in Amerioa ia heda mota aaeieat than 
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tifif dttavM. 11i« rBBMiBiiig genera of munniferotis aniniils catf 
lii i^tertlie d wiA those now OKktiDg, or witb suoh as are found in 
idttTiid and lacmlriae depomla. The author next notieea the diiN;o- 
yfmj of tiio miMvafeed roniains of hirds, chieiy bones of the e)r- 
mniiliefl of natatorial trihea^ a solitary instanoe of a similar dtsotH 
t«rf in Ameriea being the only one reeorded. He was not pre- 
pared to speak conoeniing the diffsrent kinds of fish, bvt he staled 
iMr dlatribmiOifr'^-speGies of Sqnalns being foond near Orford/ 
and what Agastia eoneehres to be Platex^ at Cromer. Among the 
most remarkaUe is the Carcharias megalodon, the teeth of which 
are fonnd in Soffblki eqnal in siae to specimens from tfie tertiary 
finrmations of Malta. He also alluded to tiie difference of the tes- 
tacea hi dii^reat parts of the Cn^, from which he was inclined to 
ialnr there were seTeral eras in its formation. No traces of the ex- 
lilenee of reptilia hare yet been detected, which wonld rather sup- 
port the opinion of Dr Beck and Deshayes, that the climate daring 
the Crag epo^ was analogons to lliat of the Polar regions. — Pro- 
fessor Sedgwick stated, that he had been long aware of the exist- 
ence of remaias of mammalm in the NorfMk Crag, although this 
had been disputed by Mr Conybeare, in his work on the C^logy 
<tf E«ngland and Wales* He was rather inclined to consider Ae 
Crag as all of one epoch ; and Mr Lyell had foond existing species 
as nmnerous in the lower as in the upper Crag. With regard to 
Mr Charlesworth's idea of the extinction of the mastodon in Eng- 
land before the formation of the diluyial beds, Professor Sedgwidt 
conceived that it was reasoning from a negatite fhct, and that until 
more extensiTO search had been made, no such inference could be 
fkirly drawn. He also mentioned that remains of the beaver were 
found in the alluvions of Cambridgeshire, and that it might have 
existed in England a thousand years i^. He was confident that 
no cause still in existence could have produced the diluvium on the 
Crag; its whole appearance suggested the idea of a great rush of 
wators.— Mr Conybeare was perfectly wiOing to correct his opinion 
respecting the existence of the remains of mammalia in the Crag. 
He was of opinion tfiat tiie tertiary strata of America had not 
been snfBciently examfkied to justify the conclusion that it did 
not contain remains of the mastodon. He started a question — 
Widch of the spe<»es of mastodon found in other countries did the 
BrMsh one resemble ?-*»Mr Greenough mentioned, as a singular 
peculiarity of the dflovhira of Norfolk, its containing large massed 
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of chalk, which contain organic remains differing in some respects 
from those of the chalk in sOu. The town of Cromer seemed to 
be built on an immense block of chalk, contained in the diluvial 
formation. — ^Mr Murchison dissented from Mr Cfreenongh's opinion. 
Be conceived the formation of chalk was under the diluvium, and 
had been elevated and disrupted. He had seen at Haseborough 
large platforms of chalk laid bare after a storm ; near that place 
were needle-shaped rocks of chalk, and at Cromer the foundation 
of the town must rest on part of the same mass. There were 
strong reasons for believing that the Norfolk diluvium contained 
recent shells only. Mr Lonsdale, on examination, could discover 
no others. — Mr Charlesworth mentioned, that Dr Beck considered 
the shells of the tertiary period to be extinct species, and that at 
the formation of the Norfolk Crag the climate must have been very 
cold, like the Arctic regions. He considered the diluvial formation 
to have been sufficiently searched to warrant an opinion that it does 
not contain the rejnains of the mastodon. Many singular organic 
remains have been found there, which have been transported, as of 
saurians, which must have come from Yorkshire. In alluding to 
the fact of shells similar to those of the Crag being found at Brid- 
lington, he was informed by Mr Sedgwick that the formation at 
that place was probably part of the Crag. 

A paper by Mr J. B. Bowman, was now read, on the Bone 
Caves at Cefn, in Denbighshire. A description of these has been 
already published in the Edinburgh New Philosophical Journal* 
The caves are in the carboniferous limestone. The roof of the lower 
cave is covered with stalactites, which are often broken offer blunted. 
The diluvium on the floor contains fragments of slate, and the upper 
portion animal remains in great abundance. Among these are some 
of a very minute size, and also elytra of beetles. A black matter- 
is also found, with veins of reddish clay. The bones are often in 
fragments ; the teeth are somewhat worn ; sometimes the teeth are 
of young animals, but no indentations have been found upon them. 
No skulls have been discovered, nor any coprolites. The bones 
frequently contain gelatine, and have often manganese upon them ; 
bair was also discovered. The stalactites seem confined to the an- 
terior part of the cave ; in the posterior part a fine sand is found. 

After this, a desultory conversation took place on the exhibition 
of two models by Mr Ibbotson, one of the country round Nenfcha- 
tel, in Switzerland, on the scale of half an inch to the mile ; and the - 
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other of a part of the Under Cliff in the Isle of Wight, on the scale 
of three feet to the mile. 

Mr GreenoQgh mentioned a new inode of engraving medals late- 
ly adopted in France, and which he conceived could be advanta- 
geonslj employed in laying down the varieties of surface on maps. 
—Mr Griffiths spoke of the great importance of models like Mr 
Ibbotson*s, as being so well calculated to display the geological 
structure of a country. He suggested the importance of possessing 
maps, both of outline and of features, and he alluded to the magni- 
ficent map of Ireland, under the Ordnance Survey, the scale of 
which, being six inches to a mile, enabled the geological observer 
to trace the geological features with a facility before unknown. — It 
was mentioned, that the new map of Austria was on a scale of 
twenty-two inches to the mile, but this Mr Greenough considered 
inconveniently l^ge. — Mr Ibbotson stated, that models could b6 
easily multiplied by employing a metal mould, and using papier 
macMy or some preparation of caoutchouc ; and that they might be 
dissected to exhibit the internal structure, and that the materials oF 
the strata themselves could be used as colouring matter. — Lord 
Northampton and M. de la Beche gave their testimony of appro- 
val. — Several gentlemen then spoke of the application of combina- 
tions of letters to geological maps, to express the more minute geo- 
logical phenomena ; but the general opinion was, that in geological 
maps simplicity should, as much as possible, be preserved, and thafc 
the best mode would be to have two maps of the same district, one 
without names, for the geological map, and the other with the ne- 
cessary writing. Maps of this kind had been given to the Geolo- 
gical Society by the Archduke John of Austria. 

Section D«— Zoology and Botany. 

PruidenL — Professor Henslow. 

Vkt-PrmdenU. — Rev. F. W. Hope, Dr J. Richardson, 

Professor Royle. 

Secretaries^^^ous Curtis, Esq., Professor Don, Dr Riley, 

S. Rootsey, Esq. 

Dr Richardson commenced the proceedings of the Section, by 
reading the introductory portion of his report ^ On the Zoology of 
North America.** It did not appear probable that the progress of 
colonization had, as yet, extinguished any one species of anhnal 
from the country. The great similarity which existed between the 
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animak of North Ameiicft lad dune of Earope, m regarded their 
generic distinctions, connected with the dissinilarity of thetr q>0eie% 
rendered them well adapted to inqoiries connected with their re- 
qiectire geographic distribution* Hitherto the triTial names bestow- ^ 
ed by the cokuiists upon many of those of North America^ had tend- 
ed to mislead natoralists. The obsenrations in the present report 
would principally refer to the western parts of North Ameriea, in- 
dnding New MezicOy the Peninsula of Floridaand CaUfomiay down 
to the weD-defned limits of Ae South American nooiogical prorinoe. 
Dx Biehardson then proceeded to describe the physical stroctore of 
this country, of which the Rocky Monntains fonned a most remark- 
able feature. The altitude of many of their peaks rose above the 
limits of perpetual snow, and their sides were flanked by xoaes of 
Afferent temperature, aAvding passi^ges for animals from the Arctic 
drdle to the taUe lands of Mexico, without any great alteration of 
dimate throuf^ont the whole extent. The temperate nmes of both 
hemispheres might, in this way, be connected, were it not that the 
Cordilleras were greatiy depressed at the Isthmus of Pananaa, and 
that a plain extended from sea to sea a litde further to the south. 
As yet we powess no information of the eleration of the backs ^ 
these mountains, indq>endent of the heights of some of the peaks, and 
the eleyation of the base of the range is equally unknown. The 
depths of some of the transverse valleys are considerable, and thej»^e 
aiibrd passages for the migration of animals. Most of the princi- 
pal rivers flowing to the east cut across the chain, and one actually 
rises to the west of the crests of the range. On the Atlantic ude 
are prairies, composing plains gentiy inclining to the east^ and there 
is an extent of land which may be Ukeaed to a long valley, which 
stretches from the Arctic sea to Mexico, witiiout any transverse 
ridges dividing it, but merely afibrding three distinct water-sheds. 
The greatest width of the plain is about IS** of longitude, in the 
40® to 50° of north latitude. Tliis configuration gives great facility 
for the range of herbivorous quadrupeds from north to south, and 
for the migration of low-flying birds ; whilst the Mackenzie fur- 
nishes a channel by which the anadrorooos fish of the Arctic Sea 
can penetrate 10° or 11° of latitude to the soutiiward, and the 
&fississippi enables those of the Golf of Mexioo to aseend fer to the 
north* The most remarkable' chain east of the Mississ^pi, is that of 
ihe AlLeghanies, which is about 100 miles broaidy rises from a base 
between 1000 and 1200 feet, and attains an elevation from 2000 1^ 
aOOO feet above the sea. The strip of land between them and tbo 
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> i« 200 miles Inroad in the Cardhias ; beeomee still broader in 
Geoi^a, and, sweeping round the northern extremity oi the chain, 
jeine the valley of the^ Micwasaippi. This strip influences the diatri- 
fcntion of animal life, by extending southerly to the 5° of latitnd/^ 
llbw forming also a barrica: to the progress of anadromons flsh horn 
ihe AUantic to the bottom of the Gulf of Mexico. With refe- 
rence to physical geography, Newfoundland appears as a pro* 
Jtongati^ of the Atkatie eoart lino, and its aoological and betaotcal 
{MHNfaiotions eorrespond to diose of Labrador. When, the canals aU 
9eady projected shall have opened a communication between the 
ioveral fr«at inland seas which exist in North Americis an inter- 
change will take place between the fish of widely diverging wnterai 
The great proportion of water to land forms a striking feature of 
the northreast continent. This may be aoologicaUy diTided into 
two distrit^ via. the northern or barren grounds, and the southern 
or wpoded. The ten^i^erature is here materially influenced by the 
inland sea of Hudson's Straits, and thus its capability of supporting 
animal life mudi affected. On the west of the Rocky Mountains^ 
the northern comer appears to be similar to the eastern side or 
barren grounds. The general character of the country bordering the 
Pacific is mountainotts. With reject to the climate of North Ame- 
rica, theeastem coast has a lower mean temperature than the western^ 
at least in the higher latitudes. Probably the isothermal, and even 
the isothaeral lines of the banks of the Columbia and New Gale» 
donia correspond nearly in latitude with those of the east coast of 
Surope. Qut on the eastern 6ide» down to the 50th parallel of 
latitnde, the subsoil is perpetually fn>aen. Even in the 4dth paral- 
lel» on the north side of the great Canada lakes, there is upwards of 
mx months of oontinuons frost, and the grallatorial and most of the 
gramimvorous birds can find nothing to support them in the winter 
seaeon ; and, consequently, liie migration of the feathered tribes is 
l^re mnch more general than in the countries of Europe lyii^ un* 
der the same parallel. The princq>al cause of this great difference 
between the dimates of the eastern and western districts may be 
aaciibed te the configuration of the coast laud, iHiich detains the ice 
kx its bays and gulfs, and this, in meltings materially depresses the 
anmmer heat. The decrement in the mean annual heatr corresp<md-t 
jmg to the incrsiase in latitnde, is greater in North America than in 
Swope, and th«re exists a wider difference between the tempem- 
tnres of summer and winter. Dr Bidiardson then condnded this 
hrtrodnefawry pnrtian of his r^rt, by details eoncerniug the temp^ 
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ratnres whicli had been observed at di£Perent places in the conntry 
under consideration. 

Mr Rootsey exhibited specimens of sugar, malt, and. an ardent 
q^irit, which he had extracted from mangel wursel, and considered 
that this root might, under certain circumstances, be grown to great 
adrantage in this country, for the purposes of manufacturing the 
above articles. 

Mr 6. Webb Hall read a communication ** On the Acceleration 
of the Growth of Wheat." After pointing out the adrantages 
which might accrue to agriculture from the attention gtren by 
sdentific men to certiun subjects mth which it was connected ; and 
the absolute necessity which now existed for making the most ex« 
tensiye and careful inrestigations concerning many points of great 
importance to the success of agriculture, he proceeded to call the 
attention of the Section to a statement of facts, by which it would 
be seen that the usual period allotted to the occupation of the 
ground for a crop of wheat might be rery materially abridged. At 
an arerage, this might be estimated at ten months, though twelve, and 
even thirteen, were not unusual, and eight might be considered as 
the shortest period for the ordinary winter wheatt By a selection 
<if particular seed, and a choice of peculiar situation, wheat sown 
early in March has been, on different occasions, ripened before the 
middle of August, a period scarcely exceeding five months. Mr 
Hall considers it an unquestionable law of vegetation that the off^ 
spring of a plant of early maturity itself seeks to become so like- 
wise, even when placed in nnpropitions circumstances, and- that it 
recedes with reluctance from the condition of its parent Hence 
the seed of a crop wjiich has been ripened in five months has a bet- 
ter prospect of producing another crop equally accelerated than that 
from a crop which has been longer in ripening. He also asserted, 
that the acceleration of a crop was farther promoted by thick sow- 
ing, which likewise might be conridered advantageous in checking 
and stopping the mildew.— Dr Richardson referred to the renuurk 
of Humboldt, that in South America the wheat crop was ripened in 
ninety days from the period of sowing, and stated, that about Hud- 
son's Bay this period was only seventy days. He suggested the 
probable advantage that might arise from importing seed from the 
latter country for the purpose of furthering Mr Hall's views ; but 
this gentleman stated, that he had found that seed imported from a 
distance (and he had tried some from Italy) was liaUe to beeome 
diseased. — As connected with the subject of the aocderstion of the 
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growth of seeds, Professor Henslow n^ntioned tke resBks of ex- 
periments which he had tried apx>n seeds of a species of Acacioy 
sent by Sir John Herschel from the Cape of Good Hope» with di<* 
sections that they shonld be steeped in boiling water before they 
were sown. Some of these were kept at the boiling temperatars( 
for three, six, and fifteen minates respectirely, and had yet gernu-^ 
nated very readily in the open border ; whilst those which, had nol^ 
been. steeped did not yegetate. It was sng^iested that l^ese facts 
might lead to beneficial results, by shewing agricnltorUts that tbey 
inay. possibly be able to steep varioos seeds in water sufficiently^ 
heated to destroy certain fnngi.or insects known to be destmctW^^ 
to them, without injuring the vital principle in the seed itself. — M^t 
Hope mentioned a practice common in some parts of Spain, of 
baking com to a certain extent, by exposing it to a temperature of 
150° or upwards, for the purpose of destroying an insect by wluch 
it was liable to be attacked.— rDr Richardson mentioned, that the 
seeds sold in China for the European market were previously boiled, 
for the purpose of destroying their vitality, as the jealpmy of that 
people made them anxious to prevent their exportation in a state 
fitted for germination. Upon sowing these seeds he had neverthe- 
less observed some few of them were still capable of vegetating. . 

Mr Curtis exhibited some specimens of the terminal shoots of a 
Finns, which had been attacked by the Bylurgtu piniperda^ and 
made a few remarks on the habits 6f the insect. 

Dr Daubeny comnumicated to the Section the partial results 
which he had obtained from a series of experiments he was carry* 
ing: on at Oxford, respecting the efiects which arsenic produces q% 
vegetation. He was led to undertake these experiments from 
having received a communication from Mr Davies Gilbert, in which 
he stated that there was a district in Cornwall where the soil con•^ 
tained a hurge proportion of arsenic ; imd that no plants could groW) 
in it except some of the LeguminossD. By analysis, this soil yield- 
ed him about 50 per cent, of arsenic, in the form of a sulphuret ; 
the rest being composed principally, of sulphuret of iron and a little 
silica. He had already ascertained that a little, of the sulphuret 
mixed in soils produced no injurious e£F(^ct on SinapU qXha^ barley, 
or beans ; and that they flowered and seeded freely when grown in 
it. Although the want of solubility^in the sulphuret might be as- 
algned as a reason fi>r its inactivity ; yet it was certainly takenup 
by water in small quantities, and imbibed by the roots of plants*- 
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Wjpon ^nrtering tlfcem wilfc » Boiirtieit of afdwiictts acM, fce 
Iftftt they would keat it in larger piopiyrliens than was pwetaffMrnA. 
The iDJnriow effeets of anmioiia adkl on r^eCation m tlia neq;^ 
koorhood of the eopper-wortts of Bristol and Swansea waa noticed 
hf^ Mr Bootsey ; and Mr Sfcereog meiitioited the oircKmstanee of the 
trout m some atreama of Ckmwatt having been detfcro^ed hy tfwi 
epening^ of aome new muwa in their neigMowheed, from wIMi 
araenical compounda w€»e diacbarged, thiragb the vegetatidn -dii 
not appear to Ife hijwped by them ; and it waa fnrtter staled, Aat 
horses were considerably injnred, and rendered smbj^ te a r#> 
BwrkaMe disease^ by the effeata of arsenical eempoiuiArki the sasne 
mauiuui*' 

Sbctkoi E* — Anatomy and MsmeuiB^ 

President.'^jyr Ro«et. 

VUse-Presidents Dr Bright, Dr Macartney. 

Secretaries. — Dr Symonds, G. D. Pripp, Esq. 
Dr 0*Beime read a Report of the Dublin Committee on the 
Pathology of the Nervous System. 

A short description of a case of Aneurism of the Arteria Inno- 
minata, furnished by Sir D. H. Dickson, was then read. 

Section F,— Statistics. 

Prmdent^-J^ GHABLBa Lbbion, Barfe 
Fic«-JPrendtei~H. HAi.LAJi, Daq., 1>t Jbrrabd. 
AcraftiriMw.ReT. J. K Bimmr, a B. Fkivp, Esq., jABon Hnww 
-wooiDy Bsq» 
A very enrions and interesting report was read, entitled, *< A 
few Statistical FVicts, descriptive of the Former and Present State 
of Glasgow,'' by James ddiand, LL. D. 

Sjootion 0««-«-Mbcbanioal Soxsnicr 

Pre«d5?w*— Davies Gilbert, Esq. 

Vke-Preddents — M. I. BruneIi, Esq., John Robison, Esq. 

Secreiaries^T. 6. Bitnt, Esq., G. T. Clark, Esq., William 

West, Esq. 

The discoasions were opened by some observationa of Frafeaaoi^ 
Moseley on the theory of Locomotive Ganiages« 
Dr Lardner next laid beft»re the meeting man; detaUa in regard 
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to RaAreads. Aftenrards Mr Russel of EScRnbnrgli read an btt' 
porlant memoir on the traction of boats in canah at different velo* 
isities. 

Tuesdmf, JfiguH 9S. 
Section A. — Mathematics and Pbysioal Science. 

Mr Russel gave an interesting statement of a series of experi- 
inents regarding the Laws of the Motions of Waves excited in 
Water. 

Professor Powell read a paper respecting the Refractive Indices 
of several Snbstances. 

A paper was then read, contributed by Sir D. Brewster, ** On 
the Polarizing Structure of the Crystalline Lens of the Eyes of 
Animals after Death/' 

The Rev. J. W. M^Gauley read an account of " A Series of Ex- 
periments in Electro-Magnetism, with reference to its application as 
a Moving Power." 

Section B. — Chemistry and Mineralogy. 

Mr Exley read a very interesting memoir on a new theory of 
chemical combination, deduced from mathematical data, and demon- 
strated mathematically. 

Dr Charles Henry read an account of some experiments made, 
with a view to determine the mode in which cert^n gases act in 
preventing the action of spongy platinum upon a mixture of oxygen 
and hydrogen. The gases he examined were carbonic oxide and 
olefiant gas. He found that carbonic oxide was the most power- 
ful, and that carbonic acid was always the result. Hence it is 
evident that oxygen and hydrogen are prevented from combining 
by the superior attraction of the carbonic oxide for the oxygen. 
Olefiant gas he found not to be decomposed, and hence the attrac- 
tion which prevents the combination is not sufficiently powerful to 
form any other. This explanation is corroborated by the fact, that 
it requires a very great proportion of the olefiant gas to produce 
l!he effect. 

Mr Herapath then read a paper on Arsenical Poisons. 

Section C. — Geology and Geography. 
The first paper was '^ A Classification of the Old Slate Rocks of 
Devonshire, and on the trne position of the Culm Deposits of the 
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central portion of that county," by Professor Sedgwick and Mr 
Murchison. — The authors began by obserying, that this was a mere 
outline of a more detailed memoir on the physical structure of De- 
vonshire, which they were about to lay before the Geological So* 
ciety of London. In the published geological maps of that county, 
the whole system of the older slate rocks was represented under 
one colour, without any attempt at subdiyision ; and one colour al- 
so represented different limestonesy without any discrimination. 
The object of the authors was, to remedy these defects, — to ascer- 
tain and represent the true position of the successive deposits and 
their natural subdivisions, so as to compare them with correspond- 
ing deposits in other places. They also wished to determine the 
true place of tlie remarkable carbonaceous deposits of central Devon, 
which had been previously regarded as belonging to the lowest por- 
tion of the grauwacke formation. A section was exhibited of part 
of that county, from the north coast to one of the granite peaks of- 
Dartmoor immediately south-west of Oakhampton. A diagram of 
the Section will be found in the opposite page. 

In the ascending order this section exhibits — 1. A system of 
slaty rocks, containing a vast abundance of organic remains, gene- 
rally in the form of casts. These rocks sometimes pass into a fine 
glossy clay-slate, with a true transverse cleavage ; sometimes into a 
hard quartzose flagstone, not unusually of a reddish tinge ; sometimes 
into a reddish sandstone, subordinate to which are beds of incohe- 
rent shale. In North Devon they are very rarely so calcareous as 
to be burnt for lime, but in South Devon, rocks of the same age 
appear to be much more calcareous. 2. A series of rocks charac- 
terized by hard thick-bedded red sandstone, and red micaceous flag- 
stone, subordinate to which are bands of red, purple, and variegat- 
ed shales. The red colour occasionally disappears, and the forma- 
tion puts on the ordinary appearance of a coarse, siliceous grau- 
wacke, subordinate to which are some bands of imperfect roofing 
slate. In this series are very few organic remains. It is sever^ 
feet in thickness, occupying the whole coast from the west eai, of 
the Valley of Rocks to C!ombe Martin. 3. The calcareous slates 
of Combe Martin and lUracombe, of very great aggregate thick- 
ness, abounding in organic remuns, and contaming in a part of their 
range at least nine distinct ribs of limestone burnt for use. This 
limestone is prolonged into Somersetshire, and appears to be the 
equivalent of that on the flanks of the Quantock Hills — 4. A for- 
mation of greenish and lead-coloured roofing slate of great thick- 
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ness, and occupying a well defined z(me in North DeveB, its vfp^ 
bed alternating with and gradvally passing into a great depofit of 
sandstones of various colours and micaceous flagstones. Theie si« 
liceous masses alternate with inc(4ierent slates, and are in some 
places surmounted by great masses of red unctuous sh^, which, 
when in a meare solid form, goierally exhibit cleavage oblique to 
the stratificaticm. — 5. The Silurian system resting ooufoimably on 
the preceding, and of great thickness, on the north-western coast, 
containing many subordinate beds and masses of limestone. In its 
range towards the eastern part of tJie county, it gradually thins oflF, 
but its characters are well preserved, and it everywhere contains 
vast numbers of characteristic organic remains.-«r6. The carbona- 
ceous system of Devonshire, in a direction eaist and west across the 
county, in its southern boundary ao close to Dartmoor that its I»wer 
beds have been tilted up and altered hj the granite. It occupies 
a trough, the northern border of which rests, partly in a conformable 
position upon the Silurian system, and partly upon older r4»cks, 
probably of the division No. 4. Its loilthem bord^ also rests on 
the slate rocks of Launceston. It everywhere exhibits a sqeces- 
sion of violent contortions. In some places it is^pverlaid by paibches 
of green sand, and west of Bideford by conglomerates of the new 
red sandstone. The lowest pordon of iSiis vast deposit is general- 
ly thin bedded, sometimes composed of' sandstone and shale, with 
impressions of plants, sometimes of indurated compact slate, con- 
taining wavellite* These beds are surmounted by alternations of 
shale and dark-coloured limestone with a few fossils. Subordinate 
to these, there are on the western side of the county thin Toins 
and flakes of culm or anthracite ; but this is wanting on the eastern 
side, and the calcareous beds are more expanded. The higher beds 
of this deposit are well exhibited on the coast west of Bideford. 
These often contain impressions of vegetables. Though in a state 
of greater induration than the ordinary coal-measures of England, 
and even in many places destitute of any trace of coal, still Chese 
beds dt) not differ from the great unproductive coal-field of Pem- 
brokeshire. The authors consequently concluded, that from the 
order of superposition, — ^from mineral structure — from absence of 
slaty cleavage peculiar to the older rocks on which this deposit rests, 
and from the specific character of its organic remains, 'it may with* 
out hesitation be referred to the regular carbonife]|ous series. In 
the course of the details, the authors alluded to a remarkable ele- 
vated beach, occupying two miles of coast on the^north side 4f 
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garngtople Bi^» » more special aceouat of which is being prepared 
£pr the Geological Sociely* 

. Mr De la Beohe oljeoted to the concliisioiis of Messrs Sedgwick 
and Miirchi90ii» although he did not dispute the oorrectness of the 
stfctien ifi the eoantr]^ which they had exhibited to the meeting* 
He eoBoeited that he had traced the carbouaoeoos rocks passing 
i94o whait had been termed the Cambrian system) although he was 
mi prepared to eay that it really was that syst^n. He was also 
uaafcle to make that 8€(>aration of the contorted rocks, suggested 
by the authors of the paper. He spoke of the overlying green- 
stones in Afferent places, and considered that these were of differ- 
ent ages ; also of the changes produced by granite on rocks of every 
kind in contact with it. He alluded to the former opinions of the 
r^dks oalled by the general nam^ Grey wackc^ which opinions havoi 
of lato years, been totally altered. He attached very little im- 
poftance to mineral characters : unless the consideration of the im- 
bedded organio remains was made of the first importance, we were 
sbiva of £yiling into error* Are the organic remains in these carbo- 
naceous rocks of Devon really the same as those of the general 
carboniferous systom ? He stated, that he conceived there was evi- 
dence to prove that there was a regular band of rocks surrounding 
Dartmoor, which had been thrust up through the hollow in the mid- 
dle. He could nowhere discover any line of separation between 
the carbonaceous and the older rocks, so that he was unable to re- 
concile the deposits of cofd with those of other parts of England, 
and as to the age of these older rocks all were agreed. In the Alps, 
oigaaic remains of the coal formation are found in beds, alternat- 
ing with oolites, so that we must not limit too strictly the range of 
these organic remains, as we should be certain of all the conditions 
under which coal plants can be accumulated. We should recollect, 
that the remains of the vegetation of a mountain may be entombed 
at its base, so as to be shifted from its original habitat ; and that, 
although the disposition of organic remains may hold trae for a cer- 
tain extent of the earth's surface, we have no right to consider such 
a dispositiou universal. — Mr Sedgwick remarked, that he could 
with certainty distinguish four calcareous zones in North Pevon— • 
viz* one at Linton, a second at Ilfracombe, and two others at Bam- 
stople. The difference of the limestones of South Devon was also 
very remarkable ; that of Plymouth being essentially distinct from 
that of Dartmoor. These carbonaceous strata also extended seve* 
ral miles into Cornwall. — Mr Conybeare considered that the public 
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had exaggerated the difFerence of opimoa (hen before the meetingi 
He was rather indtned to coincide with Messrs Sedgwick and Mar- 
chison in considering the strata in dispute as referable to the gene* 
ral carboniferous system, and from the general resemblance of the 
formations to those of Pembrokeshire, the probability was much 
strengthened.— Professor Phillips conceived that it had been satis* 
fiictorily proved, that there existed a coal basin in the interior rf 
Devonshire, although, at first sight, from the unprofitable nature 4>f 
the contained coal, being the kind called Culm, some hesitation 
might liave taken place as to assignmg it its true position. iBol 
doubts must vanish on inspecting the organic remains : and here he 
might observe^ that it was a mistake to suppose that Dr Srintith, the 
founder of English geology, had ever intended to limit the range 
cf these remains as some had accused him of. We might readily 
assume, and observation has confirmed, that some organic remuns 
of one stratum may be found in contiguous strata, assodated widi 
fossils of different kinds, so that organic remains alone are insuffi- 
cient to point out distinctions 'in strata. But the general appear* 
ance of the limestones of Devon was precisely similar to those of 
the north of England, in regard both of mineral dmracter and im* 
bedded fossils. From their appearance, he had expected their in* 
terstratification with shales, and Mr Murdiison had confirmed this 
supposition. The Devon limestone corresponded indeed with the 
upper bed of the Yorkshire limestone ; in the former he had de* 
tected a shell, a species of Anodon,. which he had not observed in 
the latter ; but the species of Posidonia found in both exactly cor- 
respond. Perhaps one cause of mistake might have been the little 
attention paid to the black limestone of Craven, by Mr Conybeare, 
and to this limestone there was a most striking resemblance in the 
black variety of Devonshire. He alluded to the extraordinary ano- 
maly of coal plants having been found in the Alps, associated with 
oolites, but this might be an exception from the general law, and 
exceptions there must be ; still it must be allowed, that orgimic life 
must have a constant relation to the state of the actual surface. He 
came to the conclusion, that the Devon district would not offer any 
anomaly in geological arrangement, but that it would correspond in 
arrangement with the other parts of the country, and that a fruitful 
■ource of error is the hitherto vi^e term Grey wacke, which has 
been applied indiscriminately to a great variety of rocks, so as to 
include many of different ages throughout this county. — Dr Buck* 
land congratulated the meeting on the difference of opinion among 
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tiie g«otogi8l8 ^nneteot, soeb m dilSereiice prodacing discodnoii, YAaxSk 
Was the sore means of arriving at tmtfa. He considered, tiiat tiie 
ti^se solntioB of the question at issne would be in the middle course { 
Aat, no d<rabt, it could not be easily granted, that the series under 
eioiisideration was carboniferous, when no true coal was contained 
in it ; but, were we to adopt the new term, cubnifermiSi we should 
get rid of the difficulty. This enlmiferous series he regarded as 
the lowest portion of the coal formation, and as resting upon th<^ 
Silnrian rocks. He alluded to the difficulty of making geological 
maps ; these must be constantly modified, according to the extent 
of inrestigation : errors of omission must be committed by erery 
pioneer in geology, which can only be corrected by the researches 
4Kf succeeding observers. 

Alter die discussion was closed, Mr De la Beche exhibited i 
part of the Ordnance Geological Map of Deron, and such parts of 
that of Cornwall as hare been finished $ and pointed out the gene^ 
nd paraUeKsm of certain great Hnes of dislocation both in the me- 
taUiferons and non-metalliferons districts. He stated that he con- 
ddered such lines to have been produced at the same geological 
epoch, and attributed the fact of the occurrence of the ores of use- 
fill metals in some situations and not in others, to conditions which 
were to be found in the one and not in the other. The conditions 
most finYOurable to the occurrence of the tin and copper ores of 
Cornwall and Devon, are the proximity to the junction lines of the 
granitic and slate sjrstems of those counties ; the intermixture of 
granitic and porphyritic dykes with the slates, or with the masses 
of granite; the occurrence of great lines of dislocation traversing 
the lodes or mineral veins, and termed cro98 courses^ &c. The au- 
thor pointed out numerous other conditions, and then noticed the 
beneficial efiects of the proximity of the granitic or porphyritie 
dykes provincially termed einansy and which alike traverse the 
]granitic and the slate systems. In support of this view, he in- 
stanced more partienlarly the mines in the vicinity of Marasion» 
where the lodes or mineral vdns traverse lines of elvuis obliqudy» 
and where very rich bunches of ore have been obtakied at such junc- 
tions. Indeed the miners of that part of the country are perfectly 
aware of the value of these junctions, and, carry their work on as 
much as possible within their favourable influence. The author direct- 
ed the attention of the Section to the fact, that all the great mines of 
Cornwall are situated amid the above eondilions, and to the ad- 
vantages which geology could thus confer upon the e emmnn it y ,^|^ 
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pbintnig oiit to tikam those plaoes where liie cfasaett are &yiH«mU^^ 
to aihihig operatioiM, and by iadociiig them te amd those biahUer 
flpeeidatioM at this moment so lufortnaatdLy eommea*^— Mr Hey ; 
khM was called upon to make some ohserrations regardiBg the £- 
vtoAxm ef tiie fiasores meationed hy Mr Dela Bechoi hut he ^id aet. 
^Bter very fally into asy diseossioii, as he prc^osod, en the fdlow* 
\mg day, to foriag the geaeral ecmsideration of fissures before Ae; 
Section, ile ofaservied, faowerer, that there mast hare been one 
gfreat axis of distnrbanoBy to whieh the smaller fissures mast dther 
hare been parallel, or have circulated aveund it ; indeed, Mr I>e Ja 
9Mhe had supposed the great line of fissures irom Biaobdown to 
Osrnwall had been eorred by the iaterreaing granites* He aSatel, 
that there must be a connexion between the width of lodes and 
their mineral ocmtents ; also, that m the production of fissures there 
must have been severid periods of elevation*-— Mr Fox then meB- 
tioued a remarkable experiment wlach he had made upon the yel^ 
low sulphuret of copper, having damged it by eleotndty into (ho 
grey sulphuret. In a troagh a mass of day was placed, so as to 
divide it into two portions, in one of which was sulphate of oopper 
in solution, in the other dilute sulphuric acid. On the eleotaio 
eeummnication being msde by ^ciug the yeilew sutphnret in the 
solution of salphate of copper, mud a piece ef uiac in ike acid» the 
change of sulphnret took plnoe^ and crystals of aativre capper were 
aiae formed upon it«-**Mr Fax observed, that native copper is not 
lonad in the mines of Cornwall combined with ydlow eepp^r, but 
with bhiok copper^we; and l^mt the grey ore is generally found nearer 
Ae suffiMS Iten the yellow, and abe in«aadMar the cross conrses.— « 
Mr Taylor bore testimony to the impertaaee of geological informa- 
tion to mining agents, who now were infonnjng thelnselves, not 
only ill practice, but in theory: He ^rake ef the exertions <^ the 
late Mr Phillips, in drawing up a geologisal map of Cornwall, so 
far back as IdOO. He si^ggested the propriety of tracing the lines 
ef fisaores into the coal districts, and also wished the directions of 
the lead lodes of tiw mountain Itmesaane to be ascertained, as likely 
to load to generd results. 

Section D. — ZooLOGif and Botany. 



1^ ittohardaon resumed the reading of his Bsport en the Zoology 
ef Nsrth America. In touelMng upon the geogniphicid distribution 
ef the Mammalia» he remarked the great similarity, which existed 
hstween tham and the Saropoan qpecies ; whilst there was the 
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gf ealest dissiinilnrity to those of Sooth Xmeriea. The tMHifidarj^ 
ttte sepuralsn^ the Fatnms of North and South America, wa« net 
at 1%e Isthmus of Darien, but at the tropic of Cancer. No Qoa- 
dtienMna occur to llie north of the Isthmus of Darien ; t&ongh in: 
Europe 'Hiere is a species which ranges as for north as the rock of 
Gihraltal*, in latitade 2&'. — In the order Oaraivora, and iamRy 
Cheiroptera, all the North American species belong to that tribe 
trIiScli possesses onty one bony phalanx in the index, and two in 
each of the other fingers, to which tribe idso all the Enropean bats 
belong, except an Italian spedes of Dinops. None of the sixteen 
species recorded as natires of Noith America have heen found else- 
where ; two only hare heen traded ortr any great extent of coiln-'^ 
try, and oneofl^se (resembling the European PipistrelftQs) ranges 
throngh W of latitude, «nd is the most northerly species in America. 
There must be still many bats to he discoremi in that country, as 
those of Mexico, Califomia, and the whole track of the Rodcy 
Mountains aee entirely unknown. Of the family Insectivora, ten 
iq>eeies were enumerated ; and it was sttfted that North America 
dtiierfi toMyre from Europe in this lamily, Iten in any other of tiie' 
tirdea* Camivora. Three of the European genera do not exist in 
North America, and the three genera found in North America do 
not exist in South America. The North American species of 80-* 
rex, however, closely resemble those of Snn^m. — Of the family 
Marsupiata, inhabiting the New World, only three species reacb 
into North America, the rest being confined to the soutli of the 
Isthmus of Darien. Two of these ocomr no Ingher than Mexico ; 
but the third (the Virginian opossum) ranges to Ac great Cana- 
dian lakes on the north, and to Paraguay on the south. — ^Abmit' 
forty species of the family Garnivora have i>een noticed ; and this 
family includes a greater number than any otiier whidi are com- 
mon to both North America and Europe ; though possibly a dbser 
acquaintance with some which are at present con8id«>ed identic^, 
may enable us to establish some distinction betw«Mi ^ea. The ge- 
neric forms of North America are the same as those of Europe, ex- 
cepting in a very few oases, which belong to the South American 
group. A few of the more northern forms also cross the Isthmus of 
Darien to the south. — In the family Plantigrada, two of the lour bears 
ci North America are undoidbtedly peculiar to the New WMd ; ntd 
one ipf these is the most northeriy quadruped it eontains. The' 
Ameriosn €Hntton, "Or Wolverine according %o Oumr, is identical 
wMidliait «f tfie Old Wodd. A»mg tlie D^^igrada, IJbe rm^^' 
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of the MnsteliB is limited southwards to the northern or middle 
districts of the United States. Whether any of the American and 
Enropean species of this genus he really identical, is involved in 
great uncertainty. Of the three Otters of North America, one ap- 
pears to he identical with that of Europe ; and another, if correcdy 
Identified as the Luira Brasiliemisy has a most extensile range, 
from the Arctic Sea through great part of South America. Eight 
species of the genus Canis are fonnd in North America ; hut there 
is great difficulty in distinguishing the species, and in identifying 
them with any of those of Europe. The domestic dog hreeds with 
the wolf and fox, and their offspring is prolific Eight species of 
the genus Felis were mentioped hy Dr Richardson, three of which 
extend from South America into the south-western territories of 
the United States ; and some of the others are still douhtful as 
North American species. The nine species of Amphibia found in 
North America, are mostly common to the northern seas of the 
Old and New Worlds : the genus Otaria alone being confined to 
the North Pacific ; and even these range to the Acdatic coast The 
specific identity of some of the seals is involved in very great 
donbt. In the order Rodentia, there have been between seventy 
and eighty species discovered ; and here North America surpasses 
every quarter of the globe in the abundance and variety of form 
which these animals assume. The squirrels are not yet satisfactorily 
determined. The marmots are numerous, except in the subgenus 
Spermophilns. There is only one which may possibly be common 
to the New and Old World. There is only one of the restricted 
genus Mns, which is unequivocally indigeiions to North America ; 
and this closely resembles the Enropean M. sylvesiris. Other spe* 
cies have been introduced from the opposite side oi the Atlantic 

Mr Bowman read a communication respecting the Longevity of 
the Yew-Tree ; and mentioned the result of his observations upon 
the growth of several young trees, by which it appeared that their 
diameters increased during the first 120 years, at the rate of at least 
2 lines, or the one- sixth of an inch per annum ; and that under fa- 
vourable circumstances the growth was still more rapid. In the 
chnrch-yard at^Gresford, near Wrexham, North Wales, are eighteen 
yew-trees, which are stated by the parish register for 1726 to have 
been planted in that year. The average of the diameters of these 
trees is 20 inches. Mr Bowman then remarked on two yew-trees 
of large dimensions, from the trunks of which he had obtained sec- 
ticms. One is in the same churchyard as those above mentioned^ 
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aad itstroBk \a 22 feet in ciremnferenoe at the ba8e> 29 feet below 
the first branches. This gives us a mean diameter of 1224 lines, 
which, according to De Candolle*s rule for estimating the age of 
the yew, ought also to indicate the number of years. From three 
sections obtained from this tree, Mr Bowman ascertained that the 
average number of rings deposited for one inch in depth of its latest 
growth, was 84}. Comparing this with the data obtained from 
the eighteen young trees, he estimated the probable age of this 
tree at 1419 years. The second of these trees is in the church-yard 
of Darley in the Dale, Derbyshire, and its mean diameter, taken 
from measurements at four different places, is 1356 lines. Hori- 
zontal sections from its north and south sides gave an average for 
its latest increase at 44 rings per inch nearly, which gives 2006 
year» as its age, by the mode of calculation adopted by Mr Bow- 
man. He then proceeded to state his opinion of the reason why so 
many old yew-trees were to be met with in church-yards : he con- 
sidered that they might have been planted there at a period ante- 
rior to the introduction of Christianity, under the influence of 
the same feelings as those which prompted the early nations of 
antiquity to plant the cypress round the graves of their deceased 
friends. 

Mr Ball exhibited the. skulls of a species of Seal common in Ire- 
land, with the view of eliciting information, as he considered it to 
be new to the British Fauna, and very distinct from the two al- 
ready recorded. The present species was never known to become 
tame, whilst the Phoca viiuiina, generally considered the more com- 
mon spedes of our coasts, was very easily tamed. — Professor 
Nilsson, of Lund, at once pronounced this species to be his Hd' 
liochcerus griseuSy forming a distinct genus from Phocoy and de- 
scribed by him in the year 1820. It had been previously recorded 
by Fabricius, under the name of Phoca gryphus^ It is common in 
the Baltic and North Sea, and to be met with in Iceland, and at- 
tains a size of eight feet in length. In Sweden it was empha- 
tically termed the Sea-seal, in contradistinction to those which in- 
habited g^fi. He remarked that the name of Phoca mtuUna had 
been apptied by Linnaous, and subsequent authors, to three distinct 
species, to which he had himself g^ven the names of barbata, vane* 
gaiOf and anneUata. Of these he had ascertained that a specimen, 
captured in the Severn, and now in the Bristol Institution, be- 
longed to the gynte/to to .— Dr Scoular remarked that the species 
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pre^mioftted in Irelmd over tlm Pho^ fMiUnrnfiboaf^ it haA 
been hitberto neglected; and thut the great difference m the teedi 
of tbese species, justly entitled them to be considered as fonni«|f 
distinct genera. — ^Dr Riley exhibited the stomadi oC the spedmen 
alluded to, as baring been caught in the SererBy in TvUeh he had 
found from thirty to forty pebbles, and slwles that other instances 
had occurred of a similar nature ; and that it was a popular netioB 
that they assisted the seal in the way of ballast whilst catching his 
prey, which it did by rising yertically upwards, and sdbing it from 
below. But Sir Francis Mackenzie th^pk asserted that he had ve» 
peatedly seen the seal chase salmon into the nets, and that it was 
not usual for it to capture its prey in the way described^ Neither 
be, nor Professor Nilsson, nor Mr Ball, had ever found stones in 
the stomach of this animal. 

Dr Hancock read a paper on a new species oi Norantea, front 
Guiana, termed by the natives CorocOTomibt. 

Mr Hope exhibited a remarkable specimen of the Zuemim comer 
lus^ Fabr., from North America, the right side of which had the 
configuration of the male, and the left of the female sex* 

Mr Hope read a communication, expressive of the probabiUty 
that some of the early notions of antiqmty were derived from ob- 
servations made on the baUts of inseets. 

Mr P« Duncan offered a few remarks upon the subject of Mr 
Hope's speculations. 

Mr G. Webb Hall commented on th« effects of lime as varioaaly 
applied to different soils. 

Section E. — Anatomy and Medicine. 

The first paper read was entitled^ << Observations on Remecties 
for Diseases of the Brsu%'' by Dr Prichard, of Briatol^ 

The second paper read was by Dr Houston* on a human fielns 
without heart or lungs* 

The third p^^er was by R^Carmichael, Esq* on Tuherdes. 

Section F. — Statistics. 

Mr Kingsley presented and described several forms «f tabks^ foe 
more accurately displaying the reY^ftue and expenditure of the 
Umted Kingdom^ and procuring accuracy in Parliamentary Re- 
turns of the state of Savings Bank% &c« 
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BiTMi IkaifkM addressed tke Section en iJie nlijeot of a pq^er he 
had laid apoD the tahk, ratilled, ^ ReaeoriteB rehrfire t« the Prioe 
ef GraiDy aad ils ia&ieace on the French Populatioii." 

SfiOTiOK &• — Mecha^icai* Scisncg. 
The utting ef the Seetiea eceopied but a short time^ dnnag 
wUeh twe papera were reed^ one ni seme interest, by Mr Henvoodi 
esi Naval Ardiitoctare^ and a second by Mr Geoshaniy oa certaio 
knfororenMets in Napier's reda. Dr Daabeny alse exhibited an in* 
genioiis instruBsent ^nr taking va^ sea water firom any giren depih^ 
£nr ^e purpose of chemical analysis* being on improvement of ail 
admirable inveatien £»r that purpose sent ont m the Bonile* 

Evening Meetings. 

In oense^nenee of the mcessant rain, the intended Promenade 
and Hattivsnltnral Eachibition at Miller's Gardens was abandoned^ 
and notice giren that the Geqjbgieal, Statistical, and Mechwuod 
Sections would meet in the evening. 

In the Gpeological Section,. Dr Hare of Philadelphia entered uposi 
a history of the many modifications of the Pile of Voba, and in par? 
tieukr drew attention to a form of it devised, and long since de^ 
scribtd by himsdf, but whidti he conceived had net in a sufficient 
degree attracted the attention ef European philosophers* Dr Hare 
oonGkided by the exhibition of some striking experiments illustrative 
ef tke igniting or deflagrating efficacy of his Voltaie arrangements*. 

Professor Phillips Mlowed with an acoeent of the distribntiea 
ever the northam parts of England of Blocks or Boulders. The 
Assoeiati^i, he observed, had formerly proposed a question regard* 
ing this distribution, and the present was a partial attempt at its 
aebitieii; and it was interesting both to the geologist and the geo^ 
grapher, as it involved the effects of running water in modifying 
Aft surfiKO ef a eenntry. In gkmcii^ over tke novth ef England^ 
we find a great variety of rock formations, from the oldest slates to 
the newer tertiary ; the country generally slopes to the east, with 
die exeiqplien ef the group of Cumbrian mouniaini^ which ibrm a 
local eonicai soae. One striking feature in its physical geography, 
IS an immense valley rwniing north and sonth,^ and pasnng tkroni^ 
a great variety of form^onaf the Welds of York being chalk,, the 
strata near Whitby ef ooUte, tke vaLe of Yoik new red sandstone^ 
while the carbasaferous roeks are &pfaiyed \m Narthnmberkmd and 
I>wrka» All the comitry from the Tyne te the Humbev kkcover^ 

Digitized by VjOOQIC 



848 ProaedingM qfHu BrUUh Auodation. 

wiA tramported boidd^Vt many of which are of rodoi .qnte daSmmt 
fron any near the apota where ihey occiir, and acme eren not ro» 
cognizable aa Britiah rocka. Conld Mr Lyell'a ideas r^pardiog the 
oiBce of icebwgs be tmcy that ihey had been the means of trans- 
porting grarel to distant places ? Boulders of the 8hap Fell granite 
bad been found in the south-eastern part of Yorkdiire ; in thain- 
terioTy there were great aecomulationa of them in many^places, 
their directions seemed all to conyeige to a certain point, in what 
ia termed the Pennine chain^ but on this chain no boulders have 
been observed^ exc^ at one point, from, which yon look towardii 
Shap Fell; towards the north they hare been drifted nearly as far 
as Carlble, but there is no trace of than towards the west. . We 
also find boulders from Carrick Fell carried to Newcastle and 
the Yoricshure coast, and these hare been drifted over the same 
point of Stunmoor. Mr Phillips gare several conflictiiy <^anions 
of different geologists, to account for this extraordinary tramtportap 
lion : the bursting of the banks tf lakes ; the alternate elevation 
and depression of mountain chains ; and the supposition diat the 
entire country had been under the sea, when the ^stribntion of 
bounders had taken place. — Mr Sedgwick* then rose, and remarked^ 
that the dii:ection of transport of the blocks may have been modified 
by the surface over which they were carried ; and that Sir James 
Han had been the first, who had observed the Shap Fdl boulders. 
These boulders Mr Sedgwick had noticed on the shores of the Sol- 
way Firth, mixed with gravel from Dumfries-shire. He alluded 
to the action of water upon the crests of mountains, and to the oc- 
currence of transported blocks at considerable- elevations* It was. 
well known that mountain lakes were gradually filling up ; and he 
had shewn in a paper to the Geological Society the relation of a lake 
to the age of the valley containing it. With the diluvial gravel over 
the country we find associated organic remains, — a strong proof 
Aat the land must have been dry when the transportation teck 
place. — ^Mr Murchison had observed these boulders associated with 
recent shells at various elevations, — consequently, -the land must 
have been at one time under the sea, imd have bemi subsequently 
elevated. There must have been a relative change of the level of 
land and sea ; and Professor Esmark, in Norway, had been the orti 
ginator of the idea of the icebergs transporting gravel. He referred 
to the valley of the Inn, in the Tyrolese Alps, as illustratii^ this 
alteration of level ; boulders of granite had been found on calcareooa 
mountains composing one of its sides, elevated &ve or isix liiouaaud 
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IMt abeVe the sea level ; and this ralley could not hare been scooped 
oiit;-*]>r Baddand was of opinion that the land mnst hare been 
Ary before the action of the water that had transported these blocki. 
There was a great nnmber of orgaiiic remains mixed with the 
grayel, derived from animals existing on dr j land ; and this wa^ 
not only true in Enghmd, but confirmed by observations made otf 
the continent of Europe. 

In the Statistical Section Dr Lardner delivered a lecture on Steam 
Communication with India. 

• In the Section of Mechanical Science, Mr Whewell gave a short 
aceouiit of the present state of the science of the Tides. Tfaouglr 
there can be no doubt, that the tides are to be reckoned among the 
results of the great law of universal gravitation, they di£Fer from all- 
the other results of that law in this respect, that the facts have not; 
itnUieir deUxihy been reduced to an accordance with the theory ; and 
llie peculiar interest of the subject at the present moment arises' 
from this, tiiat the researches now going on appear to be tending^ 
to an accordance of theory and obs^nrslion ; although much in the" 
way of calculation and observation remains to be still effected before 
this accordance reaches its ultimate state of completeness. With 
regard to observation, the port of Bristol offers peculiar ad- 
vantages ; for, in consequence of the great magnitude of the tides 
there, almost all the peculiarities of the phenomena are magni- 
fied, and may be studied As if under a nllcroscope. With regard to 
the theory, one point mainly was dwelt upon. By the theory, the 
tides follow the moon's southings at a certain interval of time, (tbe 
lumHdal interval,) and this mean interval will undergo changes, so 
as to leave less than the mean when the moon passes tiiree* hours 
aflter the sun, equal to the mean when the moon passes six hours 
after the sun, and greater than the mean when the moon passes nine 
hours after the sun ; and the quantity by which the lunitidal interval 
is less than the mean when the moon is three hours after the sun, is 
exactly equal to the quantity by which the lunitidal interval ts 
greater than the\nean when the moon passes nine hours after the 
sun. And this equality of the defect and excess of the interval at 
three hours and at nine hours of the moon's transit, is still true 
where the moon's force alters by the alteration of her parallax or 
declination. Now we are to inquire whether this equality 6f ex- 
cess and defect of the interval in aU changes of declination, &c. it 
^V^iSnted hy observation. . It appears at firstsight, that the equality 
does not exist ; that is, if we obtain the lunitidal ^^^/^^^(^^fl^^ 

VOL. XXT. NO. XLII.<— OCTOBER 1836. A a ^ 



S(XI ProceedifhgM ^Hu BrUitk Association. 

pariag the tide witk the netimt preceding transit;. Bo^ in trnth^ 
we ought not to refer the tide to iacb a traniit^ becanse we know 
that the tide of owr ihoret mini be prodnoed in agreat meoaore by 
the tide which revolyee in the Southern Ooean^ and which erery 
half daj sends o£F tides along the Atlantic. The tide, theifefore^ 
which reaches Biiatol, is the resnlt of a tide nwre, whicli was pre* 
dnced by the action of the snn and moon at some anterior peried4 
U is found, that if at Bristol we refer each tide to the teansit of 
the moon, which took phice aboat forty-four hours previously, we 
do obtain an accordance of the obserrations with theory in tlie fea- 
ture above described, — ^that although the moon's force alters by the 
alteration of her declination, the defect of the lunitidal intwval fer 
a three hours' transit of the moon is equal to the excess of that m^ 
terral for a nine hours' transit. And thus, in this respect at leasl^ 
the tide at Bristol agrees exactly with the tide which would be ] 
duced, if, forty-four hours before the tide, the waters of the 
assumed the form <^ the spheroid of equilibrium due to the foreei 
of the moon and son, and if|this tide were transmitted unaltered t» 
Bristol in those forty-four hours. 



Wednesday Aug. 24. 

Section A. — Mathbmaticai* and Phybioal Sciemcb. 

The first paper read was by Mr W. Snow Harris, " On some 
phenomena of Electrical Repnlsion." 

Professor Challis read his << Supplementary Report upon the Me^ 
liiematical Theory of Fluids/' 

= Professor Stevelly gave his ** Illastration of the meaning of the 
|>oubtfiil Algebraic Sign in certain formul» of Algebraic G^eome^ 
try." 

Professor M'Cnllt^h made a communication respecting the laws 
of Doable Refraction in crystals of quartz. 

Mr R. Addams then made a communication on the Interference 
of Sonnd, and illnstrated his subject by several experiments. 

S£GtioN B.*^€hemistry and Mineralogy. 

Dr Daubeny read an interesting report on the present state of 
our knowledge with respect to Mineral Waters. 

Mr Mushet exhibited some specimens of metallic inm prepared 
by uaqming the iron-ore to long continue hent> with^i snudl qu 
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thy of fbel, and thm redveing h to the iii«taIHe dtate withovt fin* 
iiioB« 

Mr Jduuston desc^bed Pnracyanogen and its compouiidB. 

Mr Went next read a sliort paper^ the object of which was to sag* 
gest a new mode of determining the presence, and estimating the 
amount, of those materials which constitute but small fractioaal por* 
tlons of the atmosphere. His proposition was, that instead of ope* 
T9^g upon a limited volume of air, as is usually done, a very large 
quantity of it should be made by mechanical means to pass through 
appropriate fluids — such as barytic water for carbonic acid, and ni- 
trate of silver when the object was to determine the presence of 
muriatic acid. — Dr Dalton stated that he had for many years turn* 
Sd his attention to the amount of carbonic acid in the atmosphere> 
and that he had satisfied himself that its average quantity was one 
part in 1100. He altogether rejected the results oi Sanssure, and 
contended that the quantity of this gas in the atmosphere was con* 
stantly the same in town and country^; and that even in a crowd* 
•d theatre it seldom rises to one p» cent. — Dr Thomson gave it as 
his opinion, that a fall of rain diminish^ the amount of carbonie 
add in the air, and expressed surprise that Dr Dalton should nmin* 
tain an opposite tenet. 

The business of the day was condnded by Dr Hare reading a 
pamphlet cm the Berselian nomenclature, which he addressed some 
years since to Professor SiUunan. 

Section C.^ — Geology ani> Geoobaphy. 

Mr Stutchbury read a paper by himsdf and Dr Riley on some 
newly-discovered Saurian Remains, from the raagneasan conglo* 
merate of Durdham Down. This communication chiefly related 
to the specnnens exhibited to the meeting, and contained a Bunber 
of minute anatomical details, which testified in a high d^^ee tko 
industry of Dr Riley and Mr Stutchbury, who had exanuned the 
specimens ; but it would be impossible, without ^ates, to convey to 
the reader any accurate notion of these highly-interesting organie 
remains. They belong to two new genera established by Dr Rfley 
and Mr Stutchbury, the PaUeosaums and l^eeodorOoeaunu f and 
were found in the magnesian conglomerate which at Durdham 
Down rqioses on the carboniforoos limestone. They must have 
been depodted upon the spot where they were found without vio* 
knt action, as they bear no marks of attrition. Perhaps ^e most 
iBterestipg fact mentiMied was tibe peculiar structure of ^^^i^fC^p 
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Iir» of the newlj-diiGiyvefvd mnriaBs, wbieh preMitecl a temavkaUe 
aontnwt to those of the recent crocodiles. He shewed a mgular 
gradatioii from the recent saarians to sauroid fidies, by nieaas of 
lUs arnngemeBt of rertebrtt, which thiu becomes an excellent 
guide in the discrimination of the saurian animals ; add he concioded 
Us eommonication with a quotation from Agassie, r^pecting the 
progressive development of animal life^ — Dr Riley alluded to tbo 
extraoffdinary structure of the cerebral column of these extinct sim- 
lianSy as likely to iUnstrate the supposition of Dr Gall^ that the ispmal 
column of yertebrate, would be eventually found to Correspond widi 
the ganglionic system oi inveirtebrate animals* — Dr Buckland was 
particularly struck with die singular structure of these v^tebrss, as 
indtcatiag in the animal a nervous power oi the most extraordinary 
eharaeter. 

A paper was read by Mr Hopkins, contcdning theoretical tieirs 
respecting the geological phenomena of elevation. The principal 
e h yect of the author in this paper was to investigate the efiects of 
an elevating force acting simultaneously at every point, on portions 
af the crust of the globe of considerable supel^cial extent; and tO 
shew that the theoretical inferences deduced from tliis hypothesis 
are in striking acc<H'dance with the phenomena he had observed in 
the limestiHie and coal districts of Derbyshire. He also proved that 
in that district the direct cases of dislocation were not such as could 
result from the influence of the jointed structure as the determining 
cause of those directions. He pointed out how the theory he had 
discussed will account for nearly all the phenomena of mineral veins, 
which can be attributed to mechanical causes ; as well as for the for- 
mation of systems of anticlinal lines, of faults, and of the phenomena 
of elevation. — Mr Sedgwick considered this as the most important 
conunupicationas yet made to the Section. Weshouldnow be enidiled 
to indulge in the same speculatioite in Geology, as in her elder sister 
science Astronmny, and from the beginning now made, it was im- 
possible to predict how far investigations like Mr Hopkins* might 
eventually be carried. The observations of Mr Hopkins held troe 
in Cumberland, Derbyshire, and l^lintshire $ and wane of his cases 
of complicated dislocation were admirably illustrated in Gaemarvosi 
i^nd Stainmore. Mr Sedgwick had himself paid particular attention 
tp. the joints of rocks, and had found them connected bodi withdieir 
strike, and. dip. He had also observed some singular phenomena in 
the VKestmoreland slates ; bet had seen in them two socta of joiirts^ 
md a cleiivage whjch w:as in a different direction fronnthe jointisj^; 
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In Scmth Wales the planet of gplitting were in one direction witii 
rerj few exeepdons.-:— Mr Phmips repressed Ins high aatiafiusdoii 
at the result of Mr Hopkins' paper, and expressed a hope that the 
phenomena of geology might, to a certain extent, be explained by 
Sndi simple lows as regulate the other branches of physical scienoe. 
With regard to the structure of rodn, which promised to throw so 
much light upon the subject, he proposed a new term for it, the 
symmeiTical structure. In the examination of rocks under the three 
classes of Calcareous, Arenaceous, and ArgiUaceons, he had re- 
marked, that the regularity of the structure increased with the an- 
tiquity of the rock, which was well exemplified in the older slates and 
limestones. For this there must be a cause, and this must be a cen-* 
tral heat, which has acted most upon the older formations, and least 
upon the new. Dlustrations of the efiPects of heat. upon strata may 
be obtained from those in contact with dykes, which produce sym- 
metrical structure in rocks or clays through which they pass. In- 
ternal heat must then have caused the regular structure so gene- 
rally observed in rocks* The direction of the fissures pointed out 
by Mr Hopkins in Derbyshire, corresponded with the observations 
of Mr De la Beche in ComwaU, and of Mr Conybeare in Glamor- 
ganshire. The phenomena of the direction of the joints were weU 
worth investigation, as there was much uncertainty involved. They 
evidently pointed out the weaker points, or places of least resistance, 
where the disturbing force would operate with most efieet ; and 
they may have been the result of consolidation^ as we find them: in 
conglomerates, as well as in homogeneous rocks ; still it might be a 
question, if they were formed before or after dislocation. 

Section D. — ZooLoor and Botany. 

Col. Sykes made a communication to the Section <* On the Cul- 
tivated and Wild Fruits of the Deccan." 

Mr Mackay read the Report which he had been last year request- 
ed to prepare, *< On the Greographical Distribution of the Plants of 
Ireland." This contained a catalogue of 195 of the more remu'kable 
species, with a comparative view of such as were common to the 
ndghbourhoods of Dublin, Edinburgh, and the south coast Of Scot- 
land. And Mr Mackay then entered into some details illustrative 
of the more remarkable points of difierence in the vegetation of 
Ireland and Scotland. This difierence might be partly ascribed to 
the more southerly situation of Ireland, and the he^ht of its moun- 
tains being inferior to those of Scotland. Its greater exposure to 
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the iofloeoce of the western oeean giveft it a meister diraate. Scfrt- 
land i% in eonteqvenoe, much the richer in alpine phuits, and Mr 
Iffaibkay enwoerated fifty-fire species of the more remarkable alpuie 
and Mher plants satires ef that comitryy which do not oocar in Ire- 
laad. Many ^ants on the western coast are natires of the moon- 
tains of Spain and Portogal. A list was then given* in whidi 
twenty«one species were enomerated as natiyes of Ireland, but 
which had not been found in any other parts of Great Britain, and 
it was very remarkable that seTcral of these were also to be mat 
with on the western aide of the Pyrenees. In eondnsion, Mr 
Maekay proposed to contiane his observations, hoping to present 
the Aasoeiaition with a mere perfect list on a fotare occasion. 

Mr Royle read a commnnication on Gaontdionc. . 

Mr P. Dnncan detailed some obsenrations on Ifarine Lomtfiosity. 

Dr Hancock read a paper << On the Cow-fish, Mamatus/knnaiilis, 
-of the inhuid waters of Guiana." 

Dr Macartney made some observations on die pteservatioa of 
animal and vegetable anbataneea fiBsn the attacks of insects. He 
employed a emiceatrated eolation of equal parts of alnm, nitre^ aa4 
salt, mixed with an equal quantity of proof spirits and a little oil 
of kvender or rosemary. A lorcible injection q{ this liquid into dm 
arterial system would perfectly preserve a dead body for diree er 
four Hiondis fit for disaeetiont and portions of one which had been 
thns injected, if robbed over widi pyroUgneous acid, might be pt«- 
served for any length of time. He recommended a coat o£ plaster 
of Paris to be daubed over snoculent plants as a mode of preserving 
them, and, when dry, this m^[^t be easily removed. He noticed 
the entire preservation of some bodies found in the bogs of Ireland. 

Mr Hope exhibited a collection of North American insects, prin- 
cipally Coleoptera, collected from the raw turpentine sent over to 
this country, in which they had become entangled. They were ex- 
tracted from the turpentine whilst it was slowly melting at the 
warehouse, and then placed in spirits of turpentine to cleanse them 
tiboroughly. In this way they may be prepared in as great beauty 
and perfection as when newly captured. 

Section E. — Anatomy and Medicine. 

Pr Macartney read the report of the Dublin Committee^ appoint- 
ed by the British Association, " On the Motion and Sounds of the 
Heart ;" and the report of the London Committee, " On the Sounds 
of the Heart,*' was read by Dr dandiniaig. Dr Symonds then read 
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a letter from Dr Spittid^ of Edinburgb, stating, thai; in consequence 
of the death of Professor Turner, and the absence of one of the 
members on the Continent, the Committee had not been aUe to 
prepare a report. After that a paper was read, ** On the Gyration 
of the Heart," by F. A. Greeves, Esq. 

The President then read a commnnication from Dr Brewster, en- 
titled, ** A singular deyelopment of Polarising Power on the Crys- 
talline Lens, after Death," and also a letter from the same, '^ On 
Cataract, or a disease resembling Cataract,"* which, if resisted in its 
earlier stages, the Doctor believed, from personal experience, might 
be overcome. For detecting this disease, which generally manifested 
itaelf between forty and sixty, the Doctor gave instructions, and 
further stated, that by attention to diet and regimen, and taking care 
aot to study by night, ha had been cured iu about eight months. If 
the a£Fection had not been checked in time, he entertained no doubt 
it would have ended in eataraot. 

Dr Carson then communicated some <' Obserrations on Absorption." 

Section F« — Statistics. 

A paper on Statistical Desiderata, by W. R« Greg, Esq., of Mat- 
Chester, was presented by the Rev. £• G, Stanley. 

Mr John Taylor, Treasurer to the Association, read a paper on 
Ihe Comparative Value <rf the Mineral Productions of Great JM- 
tain and the rest of Ekirope. A calculation, he said, was made by 
Mr C. F. Schmidt, in 1829, of the value of the mineral productioBfs 
9f Europe, at Continental prices ; and, from the accuracy of the 
#tatemei|ts coming within Mr Taylor's own knowledge, he was dis- 
posed to believe in the others. It should be borne in mind that the 
eontinental prices differed greatly from those in England, ai ^di 
oonsequently, that the amounts were comparative, and not absolute 
value. The value of the mineral products of Europe, including 
Asiatic Russia, were, — gold and silver, 1,943,000; other metals, 
28,515,000; salts, 7,640,000; combustibles, 18,050,000; making 
.in round numbers a total of about 56 millions, exclusive of maii- 
gauese. Now to this amount Great Britain contributed conside- 
rably more than one-half, viz. 29 millions, in the following propor- 
tions ^-^ilver, 28,500; copper, 1^69,000; lead, 769,000; iron, 
11,292,000; tin, 536,000; salts, 756,250; vitriol, 33,000; alum, 
33,000 ; coal, 13,900,000. He then gave a sketch of the history 
of mining in Great Britain, dwelling strongly on its vast "increas* 
since the introduction of the steam-engine. 
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MvmnsB Mbbtino at tab Theatrb. 

The Secretaries having read abridged reports of the proceedings 
of the Sections, a very interesting letter was read from Sir John 
Herschel to Sir William Hamilton. \ 



Thursday, August 9.S. 

' Section A.—- Mathematical and Physical Science. 

Mr Peacock read a communication from Mr Talbot, *^ On the 
Integral Calcalus.'' 

Dr Apjohn made a communication *^ On the use of the Wet- 
bulb Thermometer, in determining the specific Heat of Air." 

Professor Sir W. R. Hamilton then made a communication <' On 
the Calculus of Principal Relations.'' 

The Rev. Mr Scoresby gave an account of two very ddioate 
Magnetic Instruments. 

Professor Forbes read a paper << On Terrestrial Magnetic Inten- 
sity at great Elevations from the Earth." The author began by 
giving a rapid review of Saussure's observations connected with 
this subject. It was well known (he said) to men conversant with 
these researches, that this enterprising philosopher and naturalist 
ascended Mont Blanc, nearly at the summit of which he resided 
for many days, making and recording numerous meteorological ex- 
periments, at an elevation of about 11,000 feet above the level of 
the sea ; but when his observations upon the magnetic needle were 
properly corrected, for the depression of temperature well known 
to exist at these great elevations, the result of them was, that at 
this great elevation there was no alteration of magnetic intensity 
which could be safely pronounced to be beyond the limits of the 
errors of observation. Subsequently, Gay-Lussac ascended in a 
balloon to the altitude of about, or perhaps beyond, 23,000 feet, 
yet his observations also, when due allowance was made for altera- 
tion of temperature, gave no alteration of the magnetic intensity* 
But the researches of M. Kuppfer seeming to conduct to a quite 
opposite conclusion, and the result, as stated by him, being such asy 
if the observations were correctly made, would give a diminution 
of the magnetic intensity for stations whose elevation above the 
earth was considerable, which could by no means be accountM for 
by ordinary errors of observation. Professor Forbes deemed this a 
matter of so much importance to science, that he determined to 
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inakd an extended series of observations at various levels among 
the Pyrenees and Swiss Alps. Accordingly, having last sanuner 
provided himself urith a sufficient number of magnetic needles fit 
for making proper observations upon magnetic intensity, and their 
times of vibration at Paris having been accurately ascertained, he 
commenced his tour for this ' purpose in the neighbourhood of 
Barege and Bagni^es ; and, from a multitude of observations which 
he had made and recorded, he now wished to select a series of forty- 
five observations made at thirteen different stations, the elevation 
of which above the level of the sea varied from 6000 to 10,000 feet. 
Before he detailed these observations and their results, he described 
tiie principle upon which they were conducted, and which appeared 
ingenious, and well calculated to lead to satisfactory results. In 
each instance, the observations were made at three distinct stations 
— one on the summit of the mountain peak, or most elevated spot ; 
and two at a lower, but equal level on each side of the, hill, so 
chosen, that a vertical plane would pass through the three stations, 
and be perpendicular to the axis or length of the hilL It is ob- 
vious then, that, speaking generally, any disturbing effect exercised 
upon the needle by the materials of the hill at one of the lower sta- 
tions, would be opposite in kind to thatexercised at the other of 
the two lower stations ; and, therefore, the mean between these ob- 
servations, made at the two lower stations, would give the magnetic 
intensity at a point immediately beneath the upper station. By a 
comparison of this mean intensity, therefore, with the intensity at 
the upper station, it could be readily proved whether or not the in- 
tensity diminished as you ascended to a greater elevation. The 
result of the entire of this laborious course of experiments was, 
that, with the exception of one solitary instance, the station be- 
ing in the P3rrenees and in the neighbourhood of iron mines, 
there was no diminution of the magnetic intensity at the higher 
stations, at least beyond the limits of the necessary errors of instru- 
ments and observations : even at the station where some diminution 
did manifest itself, the quantity of that diminution was very much 
smaller than that which resulted from the views of M. Kuppfer. 

Professor Powell read a paper " Respecting the impermeability 
of water to radiant heat." 

A paper by Sir David Brewster, '< On the action of crystallized 
substances upon Light," was then read by the Secretary, Mr Snow 
Harris. 

Dr WiDiams gave an account of an improved Ear Truiapet. t 
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The President then saidy that as- there were ryet i^ great IDMJ 
interesting commonications to be brevght ferwardy the Section 
would reassemble at eight o'clock in the eyening. 

THURSPAY EVENING. 

Mr 6. W* Hall made a communication upon ." The Connexion 
observed at Bristol between the Weather and the Tide.'' He conv 
menced by stating, that long and carefully-continued obeervatioii of 
the weather at Bristol^ together with a direct interest in beoomiii|; 
possessed of rules for anticipating its changes, led to the following 
theory, which was strikingly correspondent with facts: — 1st, That 
the barometer very generally, indeed, almost invariably, ondulatMi 
at times corresponding with the changes of the moon, and at these 
times it more frequently falls than rises. 2dly> That the wealiier 
is ordinaiily unsettled at these periods, continmng so for about two 
or three days ; and for the most part the wind becomes high at 
these times. 3dly, That as the weather settles (if it become at all 
settled, since it not unfrequently remains in an unsettled state), so 
will it continue until the next change of moon, or rather until the 
recurrence of its disturbing influences. 4thly, That these variations 
occur as regularly at the quarters of the moon as at the new and 
full, and are then as fully marked. 5thly, That the period* about 
five days, which determines the state of the weather, is derived 
from the spring and neap tides, or the full inflvence of the sun and 
moon upon them. — The only origin of these rules, he stated, was 
actual observation. Very striking changes of temperature and 
weather from intense frost to spring mildness, and then frost ree 
curring, first led to marking this correspondence ; and so closely 
has it been observed, and so fully established, that operations upon 
a large scale, which are dependent upon the weather, have been 
frequently and successfully conducted in accordance with these 
rules. He considered the severe frost of 1813-14, which continued 
about twelve weeks, with partial thaws intervening, and the severe 
weather of succeeding winters, with their intermissions» to be 
closely connected with the above rules. The partial rains also of 
very dry summers have been found to take place at the same sea- 
sons of change, insomuch that for amusement he had frequently 
traced back the periods connected with the age of the moon, from 
the thaws that took place in severe weather, or the rains occurring 
in long-continued drought. Residing on the banks of the river, 
and taking much interest in the operations of Professor Whewell 
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Tetpeetlog tlie tides, and kk deeoriptioa of thefie, Mr H«U Atatedy 
4li»t h^ Iwd beim led closely to compare tbem witk tbe wefttber; 
iMii difficulties to him insnrmonatable had occurred^ when consider* 
4flg the Tfiriations of weather in differeot places at the same time; 
^et, ragnrditig those in the neighbourhood of Bristol, his conyictiow 
iras vnwaTenng. Perhaps the varyiog time at which the tide 
xeadkes Tarious places, so folly described by Professor Whewell in 
iiis leetare on Tueaday CTeoing, might assist in solving this diii- 
enlty ; and if the attentioo of others were directed towards it, his 
4tmA would be attained. 

Mr Ettricke then gare a description of <' An lastroment in«> 
tended to observe Miante Changes of Terrestrial Magnetism,'' and 
of dther ^idosophlcal instniments. 

Mr B. Addams then made a communication respecting the Vibm- 
tfonofBdQs« 

Vx Bootsey then read papmrs ^^ On tJie Music of the Greeks, and 
a Systeni of Mnemonic Logarithms/' 

Section B. — Chemistry and Mineralooy. 

l^ Daubeny stated, that he had ascertained that the sublimation 
of carbonate of magnesia was entirely a mechanical process, and he 
tn£erred that no support could hence be given to Yon Buch's well- 
known theory of dolomization. 

Dr Dalton then gave an exposition of his views upon the subject 
of Chemical Notation, and the atomic constitution of chemical sub- 



Mr Johnston explained the use of some chemical tables which he 
exhibited. 

Or Thomson read a very valuable paper on Mixtures of Sulphuric 
Acid and Water, in which he shewed that the theory of Irvine re- 
specting specific heat cannot be true: 

Mr Jones detailed the results of an elaborate Analysis oi Wheat, 
and mentioned that he had formed a new and peculiar volatile fluid 
by the action of sulphuric acid on wheat. 

Section C. — Geology and Geography. 

A p^p^ was read by the Marquis Spineto on the geographical 
pontion of Memphis, in Egypt. The state of that city during the 
time of its long prosperity was first considered ; tiien the causes of 
iia deatmetion; and lastly, the opinions of different travellers re- 
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garding iti position. Its particular site bad been described by an* 
cient historians as on an island in the Nile, eTidently formed of the 
mud of that river ; and that it had been protected from inundatiiwa 
by various extensive works erected by its kings. When its splen* 
donr decayed, these works went ont of repair, and hastened, th^ 
ruin of the city, which strewed with its fragments the place on 
which it had stood. IlnaUy, it was submerged under drifted sand, 
and its true position became a problem to modem traveUers. Of 
late, however, the site has been determined by the French, who, in 
one of their exploring expeditions, had examined the stratification 
of the place supposed to be Memphis, and they ascertained the q[»ot 
by the succession of drifted sand, ruins, and mud. Its latitude thejf 
fixed at 29"* 20' N. and longitude at 31^ 80' E. from Greenwich.-— 
Mr Murchison spoke of the great value of geographical papers to the 
geologist, and of the one just read, as an excellent example of this 
kind. — Dr Buckland took this opportunity of mentioning the esta- 
blishment of Mr Van der Maelen, at Brussels. That gentleman had 
devoted, in the most praiseworthy manner, his time and fortune to 
the advancement of science, by making large geographical and geo- 
logical collections, for the purpose of difiusion over the world, by 
means of exchange with societies or individuals. Dr Buckland ad- 
vocated such a mode of obtaining maps and specimens to the dif- 
ferent provincial societies of the United Kingdom. 

The next paper was on the change in the chemical character of 
minerals induced by galvanism. Mr Fox mentioned the fact, long 
known to miners, of metalliferous veins intersecting di£Ferent rocks 
containing ore in some of these rocks, and being nearly barren or 
entirely so in others. This circumstance suggested the idea of 
some definite cause ; and his experiments on the electro-magnetic 
condition of metalliferous veins, and also on the electric conditions 
of various ores to each other, seem to have supplied an answer, in- 
asmuch as it was thus proved that electro-magnetism was in a state 
of great activity under the earth's surface, and that it was inde- 
pendent of mere local action between the plates of copper and the 
ore with which they were in contact, by the occasional substitution 
of plates of zinc for those of copper, producing no change in the direc- 
tion of the voltaic currents. He also referred to other experiments, 
in which two different varieties of copper ore, with water taken 
from the same mine, as the only exciting fluid, produced consider- 
able voltaic action. The various kinds of saline matter which he 



Digitized by 



Google 



Gedogy e/iid Geography. S61 

had deteded in water taken froi&i different mines, and also taken 
from parts of tlie same mine, seemed to indicate another probable 
sonrce of electricity ; for can it now be doubted, that rocks impreg- 
nated with or holding in tlieir minute fissures di£Perent kinds of 
mineral waters, must be in different electrical conditions or rela- 
tions to each other ? A general conclusion is, that in these fissures 
metalliferous deposits will be determined according to their relative 
electrical conditions ; and that the direction of those deposits must 
have been influenced by the direction of the magnetic meridian. 
Thus we find the metallic deposits in most parts of the world ha- 
▼ing a general tendency to an E. and W. or N. E. and S. W. bear- 
ing. Mr Fox added, that it was a curious fact, that on submitting 
the muriate of tin in solution to voltaic action, to the negative pole 
of the batteiy, and another to the positive, a portion of the tin was 
determined like the copper, the former in a metallic state, and the 
latter in that of an oxide, shewing a remarkable analogy to the re- 
lative position of tin and copper ore with respect to each other, as 
they are found in mineral veins. 

Artificial Crystak and Minerab. — A. Crosse, Esq. of Broomfield, 
Somerset, then came forward, and stated, that he came to Bristol 
to be a listener only, and with no idea he should be called upon to 
address a section. He was' no geologist, and but little of a mine- 
ridogist ; he had, however, devoted much of his time to electricity, 
and he had latterly been occupied in improvements in the voltaic 
power, by which he had succeeded in keeping it in full force for 
twelve months by water alone, rejecting acids entirely. Mr C. 
then proceeded to state, that having observed in a cavern in the 
Quaiitock Hills near his residence, that part of it which consisted of 
slate was studded with crystals of arragonite^ while the limestone 
part was covered with crystals oi calcareous spar^ he subjected por- 
tions of each of these substances in water, to long continued galvanic 
action (ten days action), and obtained from the slate crystals of arra- 
gonite, from the limestone crystals of calcareous spar. In order 
to ascertain if light had any influence in the process, he tried it 
again in a dark cellar, and produced similar crystals in six days, 
with one-fourth of the whole voltaic power. He had repeated th^ 
experiments a hundred times, and always with the same results. He 
was fully convinced that it was possible to m^ke even diamonds^ 
and that at no distant period every kind of mineral would be formed 
by the ingenuity of man. By variatiotis of his experinlents he - 
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kad ofateined eryttdtiKed qaarts, the blue And gr%Btk earboiiiilei «# 
eopper, chryBOcoUa, phosphate of co^er^ aTseakte «f copper^ aeieii^ 
lar carbonate of lead, snlpkate of lead, iolfAnret of iron, wkite an^ 
timony, and many other minerals. 

Professor Phillips then gave an interesting description of a bed 
•f magnesian limestone, which exists near Manchester^ 

Evening Meetino. 

Mr Mnrchison exhibited a map of England, eoloored to repre* 
sent some phenomena of physical geography, and for the pur- 
pose of answering a question proposed by the Association. Oa 
a former evening Mr PhiUips had given an account of the bonldes 
stones found in the north of England, and which had been traced 
even as far as Worcestershire. Mr Mnrchison, in his researches 
in Wales and the neighbouring counties, had not observed these 
carried to the country bounded by the Severn, nor had he ob^ 
served any of the Silurian gravel carried to the central parts of 
England. From this he concluded that Siluria must have been 
formed subsequently to this central part^ whieh might have been 
an island or part of the continent* In this country of Silaria 
he had fonnd the deposits of gravd perfectly local; nor oookl 
he perceive in this gravel any recent shells; on the borders of 
the South Wales Coal Basin were marks of diluvial action— frag^^ 
ments of coal strata being thrown off as from a eeatare. Another 
proof of the newer elevation of this part of Britain, are the mariu 
of large lacustrine expanses at recent periods* Out of this trad 
not only do we observe the boulders of granite extending from 
north to south, but we find fragments of reeeat marine shdls in the 
diluvium of Lancashire, Cheshire, Salop, and part of Stafford, all 
diminishing as we approach the Severn. But he was of opinioa 
that these boulders could not have been so diffused when the sur- 
face had been dry land, but that the operation roust have beai ef- 
fected under the sea, as proved by the presence of these niarine 
shells, and by the fact of boulders having been found on the sum^ 
mits of the sides of valleys, which could not have been brought te 
those positions save by the agency of currents of the ocean. This 
later period of the elevation of Siluria, must have produced also the 
present course of the Severn. In condoding his remarks, Mr Mur> 
chisom mentioned the possibility of icebergs assisting in the Irans* 
port of diluvium-^Mr Conybeare mentioned the fact of dudk 
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htmg fofsmA iipM Flat Holin» neat Briftol, whMb «loiiM 
■Mtl ]»¥» hma br0«ghl dowM bjr tbe Atioo. ' 

Section D. — Zoology and Botany. 

Dr Moore announced Us having procured a fish in Plymouth 
Harbour, new to Great Britain, the Trigla cataphractesy and Mr 
Tarrell confirmed the accuracy of the observation, and stated the 
ipecies to be common in the Mediterranean. 

Dr Richardson then read the concluding portions of his report. 
The order Edentata is eminently South American, and only three 
or four species are met with in North America. The fossil species 
of Megatherium and Megalonyx, however, are found in both 
Americas. — The order Pachydermata is remarkable for the size of 
most of its species, and the number of the extinct species is more 
than double the recent ones in the New World. Only two genera 
and three or four species belong both to North and South America. 
Fossil elephants and mastodons occur in the most distant parts of 
North America. Although the present race of horses is certainly 
of European origin, yet fossil bones of this quadruped are met with 
in Kotzebue's Sound. — Thirteen species of Ruminantia were enu- 
merated, two of which are common to the old and new continents, 
and have a high northerly range. The North American deer are 
rery imperfectly known. The reindeer reach to Spitzbergen and 
the most northerly of the American islands, and range southwards 
as far as Columbia River on the Pacific coast, and to New Bruns- 
wick on the Atlantic Although the musk-ox ranges from the 
barren lands over the ice to Parry's Islands, it is not found either 
in Asia or Greenland. — There appears to be nine species of Ceta- 
cea, known as North American, and those on the east coast are 
mostly inhabitants of Europe also, under the same parallels of lati- 
tude, espedally those of the Greenland seas. On the western side 
the species are common to Asia also. — The report then proceeded 
with an account of the Ornithology, which Dr Richardson said it 
would be unnecessary to touch upon at so great length or with so 
much detail as the Mammalia, since the species were so much better 
known, a great majority of them being migratory, and therefore 
those which lived in the less frequented regions were, at stated 
seasons, visitantis of the more civilized districts. Local lists, how- 
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erer, were Ml wanting to enable natoralists to trace their geo* 
gnqihical limits with ^reeisioii, and, more especially, oar knowle^;e 
was very imperfect of those of Califomia and Russian America. 
Of ahout 500 species, there were one-fourth to be found in Europe, 
bat not more than one-eighth in South America. Of the former, 
or those common to North America and Europe, thirty-nine were 
land-birds, twenty-eight waders and sixty-two water-birds. Se« 
reral of die generic forms were peculiar, but only two of the fa- 
milies, viz. the Trochilidffi and Psittacidse, were not to be found in 
Europe ; and the Hoopoe is the only European representative- of 
the whole order to which the former of these families l>elongs.-«< 
No Yultores are common to both worlds, but nearly half the other 
birds of prey are so, and many of these range over South America 
also, and indeed the whole world. One-fourth of the Coryids are 
inhabitants of Europe; but the other land-birds, common to both 
continents, are in much smaller proportions, and not more than 
two out of sixty-two Sylriadffi are European. The number, of 
species commcm to North and South America is very uncertain. 
Some of the most numerous families characteristic of the former 
country have few or no species in South America. It is remarlc- 
able that «nly one Trochilus has been described as common to North 
and South America, although this family is peculiarly characteris- 
tic of the latter country ; and there are twenty-two species which 
have been described as natives of Mexico. Dr Richardson then 
detailed several particulars respecting the migration of birds, stat- 
ing it to be his opinion, that the spring movement was for the pur- 
pose of finding a convenient place for incubation and rearing tbe' 
young. The lines of route were influenced by the supply of food 
to be obtained, and thus the northerly and southerly courses were 
often over different tracts ; and he pointed out the three great lines 
of route which were to a certain extent determined by the physi- 
cal features of the country. The absolute number of birds to be 
found in different countries decreases on receding from the Equator 
towards tbe North Pole ; but of those which stay to breed in any 
place, the number increases from the Equator up to the 60th de- 
gree of north latitude, where the forests begin to grow thin. But 
the progress of dvilization has already had an influence on the mi- 
grations of certain species, by affording them an abundant supply 
of provisions, where they were before without any. Thus the star- 
lings proceed fhrthier north as the culture of the Cerealia continues 
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to 6KteBd in that direction, and the introdaetion of eertain tnbnlar 
flowers into ihe gardens of Florida, has enticed spedes of hnm* 
ming birds thi^r from the sonth. Some details were then given 
of the distribntion of the varions fSunilies of birds, and a table in 
the report exhibited the d[>solnte number of species, as well .as lli# 
number of snch as breed in Philadelphia, Massachusetts, and Sus^ 
katchewan. 

Mr Phelps read a communication ** On the formation of Peat." ' 
"Mr Mackay then read a communication he had received from Mr' 
Nnttall, << On the manag^nent of the Pine Tribe." 

Dr Lloyd read a communication on the MarsileacesB. * • ^ 

An abstract of a paper from Mr P. Teale was read, " On Akyo"* 
ndta stagnorum ;" and very beautiful preparations and specimens- 
of it were placed on the table. It was found in great abundance 
from August to November, in 1885, in a small pond near Leeds. 
It was supposed to be new to Great Britain. 

Dr Riley mentioned a cicenmstance in the osteology of the two- 
toed ostrich, which had escaped observation. He shewed, that the 
third toe was really present in a rudimentary state concealed by 
the integuments. It consists of two phalanges, and is articulated 
with a well-defined condyle of the tarsal bone, and projects on the 
same plane with the other two. 

Section E.-^Akatomt and Medioink. 

Dr Hodgkin read a paper on the connexion between the veins* 
and absorbents. 

Dr Reid of Dublin then read to the section a paper, entitled, 
<< A short Exposition of the Functions of the Nervous System.*' 

Section F.— Statistics. 

Professor Forbes described the result of his application of Que* 
telet*s principle, of describing the increase of stature, weight, and 
strength by curves. He had carefully experimented on English 
and Scotch students, between the ages of fourteen and twenty-five,' 
in the University of Edinburgh. The general laws of the curves 
were nearly those established by Quetelet. In the comparison of 
nations, the Irish appeared to be the first in all physical develop-* 
ments, the Scotch ranked next, the English were the lowest of the 
three nations, but they were adbove the Belgian. It was generally 
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ficMtl]r aecamte to jwtify my general caBclnsiiwa. 

A paper frem I>r Collins on periodicity of birth waa read. 

Baron Dnpin exhibited two mapa of Britain, oolowed on 
Ckerry'a plao^ to ilkurtrate Criminal Statiatk»| and their relatiMi 
to density of popalation and ed n ca t twu The latter was both the 
more prominent, and, in relation to subsequent discussion^ the more 
important branch of the Baron's observations. He drew a distiac- 
tioa between moral and physical education, describing the latter as 
an indifferent instnmont capabk of bemg applied either to good or 
evil. He then briefly glanced at the proportion between juvenile 
oifoadess in England and fVanee^ stating as a general result, that 
the young criminals of England more frequently reformed than 
thosoofthe Continent 



Friday, August a& 

SlBCTION A.— MATHiaSUkTICAL AND PHYSICAL ScUNOS* 

Mr Whewell read a paper on a new Anemometer. In this com- 
munication Mr W. explained a method of tracbg or registering 
the course of the winds through a given period by the motion of 
a pencil, on an appropriate scale, so as to obtain eventually a true 
type of the winds, which has never yet been arrived at by other 
instrnments. 

Professor Phillips read a Notice of the probable E£Bects of do- 
yated Ground in the Direction of the lines of equal Magnetic 
Dip. 

Professor Stevelly read a Paper on the Mathematical Rules for 
constructing Compensating Pondulums. 

Telescopes, — Sir D. Brewster read a paper describing a contri- 
vance by which he was enabled to render distinct the dark lines of 
the spectrum under the most unfavourable circumstances, and ob- 
tsun other useful effects. Hie method was to introduce a cylindri- 
cal refractor between the eye and the eye-glass of the telescope, 
the effect being, as he shewed, to g^ve a linear form to a most ir- 
regular image. 

Mr Russell read a paper on certain Elements of the resistance 
of Fluids that appear to be intimately connected with the Applica^ 
tion of Analysis. 
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- Djp Hare rtad • cMuniiaiaitwii rdating to the prevviMB^ tlMnriM 
of electmity ; he emleAToiured to explain mmj intevestiag p hm e 
mona attendaaft en the electric ipark and the divevg^nee ef electri- 
fied bedies« 

Dr Carpenter described a SjFitem ef teaching the Blind to read, 
eimtlar to Mf Lncaa'c* 

Mr HodgldnaoB read an Aeoomt of some EzperianolSy at the 
request of the Association, to determine Ite eoaipv^Te Strength 
and othw Preperties ef Iron, made with Ae hat and orid falaet, at 
the Ganr<tt| Derony and BaSmfj Worii% nnder sunyar circumsCan- 
c ea , In the Carron and Bnffirey wedi% the atsengA was rather in 
fa¥onr of the eold blast. In the Devon iron the adrsntage wns 
.nmch in fa¥oar of the hot blast; bat it is pvoper to remark, tibat the 
cold blast ircm was very white in the break, and that fram the hot 
was grey. 

Section B. — CHCMiffTRY avd MxMsiuu«oaY. 

The following papers were read : — Some improvements on the 
Voltaic Battery. By Mr Crosse. — Observations on Atmospheric 
Electricity. By Mr Crosse. — On a new compound found during 
the destructive distillation of Wood. By Mr Scanlaw.^ — On a pe- 
culiar compound of Carbon and Potassium. By Professor £. 
Davey. — On a new gaseous Bicarburet of Hydrogen. By Profes- 
sor E. Davey. — On the conducting power of Iodine. By Dr Inglis. 
— On Fluorine. By Mr Knox. — On detecting the Strength of 
Spirits, by diluting with Water. By Mr Black. — Communication 
on the Aurora Borealis. By Dr Traill. 

Section C — Geology and Geography. 

8ta EimdeU in lAc tdamd of Cepkaionia — Lord Nugent read a 
cenummieation respecting some sea rivulets in the Mand of Cepha- 
. kmia. The wator, he said, entered the earth through fissures in 
the rock on the seashore, and it was not discovered where it 
emerged, but it was supposed to flow into the sea, on the side of 
the island nearest Ithaca. Some observations were made by the 
Marquis of Northampton, Mr Murchison, Dr Daubeny, and the 
Chairman, but no solution of the problem was given. 

Tertiary Deposits — Mr Charlesworth read an elaborate paper on 
some fallacies in Mr Lyell's test in determining the ages of tertiary 
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deposits by the per centage of existing species, which may be con- 
sidered as a continuation, of his paper on Crag Formations. 

Professor Forbes made a communication on the connection of 
the Pyrenean hot springs with the geology of the district, in which 
he gave an outline of the physical structure of the Pyrenees. 

The Rer. Mr Clarke stated the existence of two hot springs at 
Longfleet, near Poole, maintaining their temperature of fifty-four 
d^ees in all seasons of the year. . 

A communication by Professor Traill of Edinburgh was read, 
giving an account of rarious localities of fossil fishes in Pomona, 
Orkney; A map and specimens were exhibited, and observations 
made by. Dr Bnddand, Mr Greenough, and others. A drawing of 
a remarkable fossil fish from Clashbinnie, Forfarshire, was laid be- 
fore the Section by John Robbon, Esq. of Edinburgh. 

Section E. — Anatomy and Medicine. 

The first paper read was entitled ^^ Observations on the Patho- 
logical Condition of the Bones in Chronic Rheumatism ;" and '' On 
the Condition of the new Circulating Channels in a case of Double 
Popliteal Aneurism. By Mr Adams." 

The third paper read was a Report on *^ Fracture of the Neck 
of the Thigh Bone. By Dr Evanson.'* 

Mr Hetling read a paper << On a new Instrument for the Remo- 
val of the Ligature of Arteries *' at pleasure. 

The last paper read was on the Chemistry of the Digestive Or- 
gans, by Mr R. T. Thompson. 

Mr Crordon, dentist, of Park Street, exhibited (although in an 
unfinished state) some beautiful models, in ivory, representing the 
head, neck, heart, and lungs of the human body. 

At the meeting of the General Committee, held on Saturday, 
August 27, it was determined that the Meeting of the Association 
for 1837 should be held at Liverpool, in the month of September. 
The following are the Officers appointed : The Earl of Burlington, 
President; Dr Dalton, Sir Philip Egerton, Rev. B. G. Stanley, 
, Vtce-PresidenUs Dr Charles Henry, Mr Parker, Secretaries. 
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SCIENTIFIC INTELLIGENCE. 

GEOLOGY A»D HYDROGRAPHY. 

^ 1. Subsidence of the Coast of Greenland. — In a letter from 
Dr Pingel of Copenhagen, to the President of the Geological 
Society of London, it is stated that the first observations which 
led to the- supposition that the west coast of Greenland had sub- 
sided, were made by Arctander between 1777 and 1779. He 
noticed, in the firth called Igalliko, Qsx. 60^ 43' N.), that a 
small, low, rocky island, about a gun-shot from the shore, was 
almost entirely submerged at spring tides, yet there were on it 
the walls of a house fifty-two feet in length, thirty feet in breadth, 
five feet thick, and six feet high. Half a century later, when 
Dr Pingel visited the island, the whole of it was so far sub- 
merged that the ruins alone rose above the waters. The colony 
of Julianahaab was founded in the mouth of the same firth in 
1776 ; and near a rock, called the Castle by the Danish colo- 
nists, are the foundations of their storehouse, which are now dry 
only at very low water. The neighbourhood of the colony of 
Frederickehaab (lat. 62° N), was once inhabited by the Green- 
landers, but the only vestige of their dwelling is a heap of stones, 
over which the firth flows at high water. Near the well known 
glacier which separates the district of Frederickehaab from that 
of Fiskenass, is a group of islands called FuUuartalik, now de- 
serted ; but on the shore are the ruins of winter dwellings, which 
are often overflowed. Half a mile to the west of the village of 
Fiskenass, (lat. 63° ^ N.), the Moravians founded, in 1758, the 
establishment called Litchtenfield. In thirty or forty years 
they were obliged once, perhaps twice, to move the poles upon 
which they set their large boats, called umiak or women'*s boat. 
The old poles still remain as silent witnesses, but beneath the 
water. To the north-east of the mother colony Godthaab, 
(lat. 64° W N.), is a point called Vildmansnass, by St Egede, 
the venerable apostle of the Greenlanders. In his time, 1721- 
1736, it was inhabited by several Greenland families, whose 
winter dwelling remains desolate and in ruins, the firth flowing 
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into the house at high tide. Dr Fingel says, that no aboriginal 
Greenlander builds his house so near the water's edge. The 
points mentioned above, the writer of the letter had visited ; 
but he adds, on the authority of a countryman of bis own, 
highly deserving of credit, that at Napparsok, ten Danish miles 
(fOTty-five English) to the north of Ny-Sukkcrtop, (lat. 6S° 9ff 
N.), the ruins of ancient Greenland winter-houses are to be seen 
at low water. Dr Pingel is not aware of any instance of sub- 
sidence in the more northern districts ; but he suspects that the 
phenomenon reaches at least as far as Disco Bay, or nearly to 
6y north latitude. 

2. Qiumttty and Proportion of the constituent Parts cf At- 
mospheric Air wt Water. — Dr Thomson finds that 100 cubic 
inches of Clyde water contain 3,113 inches of air. This air, 
extracted from the water by boiling, afforded 70,9 volumes of 
azotic gas, and 29,1 volume of oxygen gas ; = 100,0, Thus the 
tar extracted from water by boiling is much richer in oxygeii 
gas than common air, containing rather more than 29 per cent., 
while common air contains only 20 per cent, by volume. But 
this excess of oxygen diminishes so rapidly when the air thus 
obtained is inclosed in a vessel over water, that after four days 
it does not contain more than common air. 

3. Use of NicdTs Calcareous Spar Prism in discovering- 
Shoals in the Ocean. — M. Arago remarks, that the bottom of th^ 
sea, or the surface of a shoal at a given distance Jrom the ship^ i« 
more distinctly seen from the masthead, or, generally speaking, 
from a considerable height, than from the deck. This phenol 
menon he explains by remarking, that the reflected light from 
the surface of the sea, which is always intermixed with that 
from the bottom, or the shoal, possesses a less and less degree of. 
intensity in proportion as the angle of reflection, reckoned from 
the surface, is larger. In order fully to remove this reflected 
fight, he proposes, when it is wished to look into the sea to dis- 
cover cliffs or shoals, &c. to observe them by means of a tour- 
maline, in which the axis is held horizontally, if possible, under 
a polarizing angle of 37% reckoning from the surface. The 
entire and absolute obstruction of the light reflected from the 
surface of the water cannot possibly take place under a smallei^ 
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joq^ Ifaftn 87S beoMsae it is tmder this aagle akme tbast it is eom- 
pletely polarized ; but uader an^es of 10"^ or 18^ greater ^ less 
than 87^ tbe number of polarized rays which the tourmaline can 
arrest is still so ocmsidersble, that the same means of obsenratiotn 
canaot £ul to be attended with very advantageoiis resulla. 
Foggeodocf pr<^xttes to use for this important purpose, in- 
stead of the tourmaline, Nicolas Cole Spar Friom, because, from 
its bcmg colourless, it is much better fitted for the purpose. 
By eogagii^ in such expedments, ^ xnarinerjs,^ Arago remarks, 
^^ will thcow a li^t on a curious question of photometry : they 
will probably confer on navigatum a means 4^ observadon which 
may present many shipwrecks; and by introducing polarization 
into the natttioal art, they win afford an addidonal proof of what 
those individuak expose themselves to who unceasingly collect 
experimeats and theories without any practical applict^on of 
them, meetjog every remonstraBoe with a contemptuous cui 
iomoJ" Ere long, we doubt not, ships generally, at least all 
those vessds specially occupied in geographical and hydrogra- 
frflical researdbea, will before leaving port be provided with 
NicoPs valuable little instrument. 

4. Thermal Springs in the Columbia Territonf. — In a let- 
ter to Professor Jameson from Dr Gardiner, dated 18th Sep- 
tember 1835, is the following notke:-«-^< I have ascertain- 
ed the existence of three more thermal springs in the Columbia 
territory, in addidon to those I formerly noticed.* Specimens 
of the water of these have been sent to me ; one only have J 
been able to analyze ; but the quantity of water was too small 
to oiable me to determine the numerical proportions of die in- 
gredients. These were carbcmic add in large quantity, carbo- 
nates of lime and magnesia, muriate and sulphate of soda, and 
silica ; the total amount of solid matter was = 5^,0 in 10,000 
parts of water. Its specific gravity was 1007.1 .-^-The silica 
was in large quantity. It is situated on Bear River, which dis- 
diarges itself into Great Salt Lake, in the desert between Snake 
River and Mexico, and is in the midst of a country from whidi 
I have specimens of obsidian and pumice. You may readily 

• Dd. PhiL Jowr. voL x*. p. 206. 
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conceive how much all these make me regret the Jmpossifaililjr 
of my visiting those regions, so interesting to; the geognost.^ 

5. Discovery qf Carbonate and Sulphate of- LUhia in a 
Spring. — A mineral spring recently disoov^ed at Bosheim, be- 
tween Strasbourg and Schelestad, has been found to contain 
two substances hitherto unknown as ingredients of spring water, 
viz. sulphate and carbonate of lithia. 

6. Siliceous Sinter qf Iceland. — M. Robert, in his accpuot 
of the geology of Iceland, mentions, that in the vidnity of the 
Geysers, the siliceous concretionary deposits constitute a mass of 
no less than four leagues in length. 

7. Native Mercury in Granite.^^M, AUuaud sen. of Li- 
moges, has communicated to the Fhilomathic Society of Paris a 
notice regarding the mercury of Peyrat-le-Chateau, in the de- 
partment of Haute Vienne. The district is composed of differ- 
ent varieties of granite passing into each other, and also into 
pegmatite, gneiss, and similar rocks. It is in the decomposed 
quartzose granite of the esplanade of the ancient castle that dis- 
seminated liquid mercury has been found at various isolated 
points. 

8. FaU of pari qf Dent du Midi. — M. Elie de Beaumont 
read to the Geological Society of France a communication from 
M. Lardy upon the fall of a part of the Dent du Midi, one of 
the high Alps. This fall took place on the 86th of August 
1835. M. Lardy states, that on Tuesday the SSth of August 
there was a violent storm in the evening all round the Dent 
du Midi ; and it was asserted that its peak was often struck by 
the thunderbolt. Next day, the 26th, between ten and eleven 
o'^clock in the morning, a very considerable portion of this peak 
suddenly broke off from its eastern edge, and precipitated itsdf 
with a dreadful crash upon the glacier which is situated upon 
the southern side of the Dent, and in its descent drew along 
with it an immense proportion of this glacier. This enormous 
mass of stone and ice fell into the deep ravine which separates 
the Dent du Midi from the Col de Salenfe, into which the tor- 
rent of St Barthelemy runs. Speedily there issued from this 
gorge, through which this torrent flows to the valley of the 
Rhone, as it were, a mountain of black and viscid mire, on the 
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• 0UVfilce of which there floated vast masses of rock of all di- 
menmons, some of them as much as twelve feet high. This li- 
.quid mass, like a flow of lava, directed itself towards the Ilhpiie, 
across the forest of pines which covers this part of the valley, 
.drawing along with it every thing it met in its way. Trees of 
'the largest luze were overturned, and crushed like reeds. On 
reaching the bank of the river, it precipitated itself into it, thus 
forming an expanse of mud, which was fearful to behold. The 
.fragments of rock contained in the mud were also impelled in- 
to the Rhone, whose waters were thrown to the opposite, bank, 
and forced to reascend their channel to a considerable distasce. 
The great road covered by this mire and these stones became 
impracticable, and it was necessary to construct, by means of 
fagots, &c« a new road on this elastic soil For many days 
.the communications between the high and low Valais were ef- 
iiected by means of a bridge which was far from being stable, 
thrown across the torrent at the commencement of the gorge. 
It is impossible to conceive any thing more frightful than this 
ravine of from sixty to a hundred feet deep, with a breadth of 
from two to three hundred feet, and which augments in size as 
far as the Rhone, choked up with this really frozen mire, with 
its surface studded with great blocks of stone, and the trunks of 
trees. A small portion only of the peak fell to the northern 
side of the Dent du MUHf which, descending by a slope, covered 
a part of a glader which is on that side. — After reading this 
notice from M. Lardy, M, Elie de Beaumont gave some addi- 
tional details regarding the phenomena, a part of which he had 
witnessed. He particularly insisted on what appeared especial- 
ly curious as to the mode in which the muddy currents, pro- 
duced by the fall, spread themselves over the great cone of de* 
bris of the torrent of St Barthelemy, and which is at an inclina- 
tion of from five to seven degrees. These torrents of mud did 
not contain perhaps a tenth part of water, and yet they displaced 
blocks of limestone several yards long, and even floated them 
on thar surface for considerable distances, almost as easily as 
a river floats ice. Notwithstanding its comparatively small di- 
mensions, this phenomenon appeared to M. Elie de Beaumont 
to possess a peculiar interest, ac( leading to conclusions respect- 
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ing the mode by which the transport of dilavian blocks or 
boulders is effected.— M. Huot, who was aho an ejpe-witBess 
of a part of this phenomenon, added some fiicts to the com- 
munication. The tiature of the soil, which was composed of 
catcaiieous schist and of a black marl, must have necessarily faci- 
litated the eboulement. A cloud of dust rose to a great height 
for many days after the event, which, from a distance, had aU 
the appearance of a volcanic eruption. It was remarked, that 
a person might walk upon the fluid mass almost at the same in- 
t»tant as it was extending itself in all dimensions. At the extre- 
mity of the valley, a deep valley of erosion was hollowed out m 
the Taswey. 

9. Trade in Ckromate of /ron.— Many years i^ chromate 
of iron was discovered by Professor Jameson in the serpentine 
rocks of the Shetlands, and afterwards on the mainland of Scot- 
land. This observation was in 18W mentioned in one of the 
editions of his System of Mineralogy. Afterwards, his pup3^ 
the now well known and distinguished geologist, Dr Hibbert, 
found chrome-ore in such quantities in the Shetland groops, 
that the quarries of it opened after his visit have realized a rery 
considerable return to the proprietors. It is exported from the 
Shetlands as a raw material. Since the year 18fS6 this ore of 
iron has become in Norway, where it was discovered by the ce- 
lebrated geologist Esmark, an article of trade. It was, untfl 
the year 1831, exported in the rough state, and with but com- 
paratively little profit to the proprietors of the ground, to Al- 
tona, Hamburgh, Petersburg, England, and Holland. In the 
year 1880 not less than 11S3 ship-pounds were sent to Havre 
de Grace alone. It being considered more profitable to export 
the prepared chrome in place of the crude ore, a company has 
been get up at Drontheim for this purpose, which purposes to 
supply the cotton printers in Britain, France, and Germany, and 
also the porcelain manufactories, with prepared chrome. 

10. Ehreriberg's new Discovery in Ptdaonidogy — TriipdR 
composed wholly of In/hsofial Exuvia, — At the Royal Aca- 
demy of Sciences of Paris, July 11th, the following letter waa 
communicated, dated Berlin the 3d of July, from M. Alexan- 
der firongniart :— -^ I have to-day become acquainted with a 
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cliscotery entirely new, for which we are indebted to M. Ehren- 
bei^, imd which he has demon^mted to ne in the clearest mail- 
Qer ; H ky that the rocks of homogeDeous appearance, which are 
Mt very bard, friable, even fisMle, entirely fonned of silex, and 
wlych are known by the name of tripoli, more or less solid 
{Polierschiefer of Werner), are entirely composed of the exuviae, 
or rather of the perfectly ascertoined skdetons of bfusorial ani- 
mak of the family of the BadUaruB^ and of the genera Cocco* 
memaf Gomphonema^ Synedra^ GaUUmeUai &c. These remains 
hftmg perfectly preserved the forms of the aliceous carcasses of 
these isftisona^ may be seen with the greatest deamess through 
the micioseope, and may earily be compared with living species^ 
obseriFed and aocuratdy drawn by M. Ehrenberg. In many 
eases ihere are no appreciable distinctions. The species are dis- 
tisiguiflbed by the form, and still more surely by the number <^ 
s^pkt oc taransverse Imes which divide their small body ; and M. 
Ehrenberg, who has been able to count them by the microscqie, 
has observed the same number of Uiese divisions in livii^ and 
ijt iossA species. They are the tripolis of Bilm in Bohemia, of 
Santa^Foria in Tuscany, and of other places which I do not 
remember mth certainty (of the Isle of France, and of Francis- 
bad, near Eger, if I am not mistaken), which had given occa« 
sion to these curious observations. The slimy iron-ore of marshes 
is almost wholly composed of Gaillonella Jirntginea. The 
greater part of these species are lacustrine, but there are also 
some marine, particularly in the tripoli of the Isle of France.*" 

— Vlnstituty No. 166. Professor Jameson and Mr Nicol 

have examined carefully characteristic specimens of polishing- 
slate (Polierschiefer), and found in them numerous remains of 
lacustrine infusoria, thus confirming the discovery of Ehrenberg, 
in so (ar as it applies to the Polier-slate. 

11. Dinotherium giganteum. — It is said there has been lately 
found in the neighbourhood of Eppelsheim, at a depth of 28 
feet, the head of the Dinotherium giganteum^ the most colossal 
fbsnl quadruped hitherto discovered. The head is in a state of 
complete preservation ; it measures 6 feet S^ inches (French) in 
its greatest length, and it weighs about 500 pounds. There 
was found near to this bead a humeral bone six feet long, which 
was considered to belong to the sAne animal. ^^^ ^^ ,,Google 
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18. J/oM qf Green Malachite qfearfraordinarysize. — A few 
months ago there wag met with in die mines at Niscbne-Tagibk, 
in Russia, a mass of green malachite measuring 16.8 French 
feet in length, 7.5 French feet in breadth, and 8.6 French feet 
in height, and weighing about 1800 Russian piounds.-^F(]gg«n* 
dorf*s Awnalenj No. 1, 1886. 

18. The Coal Formation qfihe UniUd States.— I. Valuable 
beds of bituminous or common black coal occur low dawn in 
the carboniferous limestone, as well as in the higher accumula- 
tion of the common coal-bearing measures. 8. Beds of lime- 
stone, with marine animal remains, also occur in the true coal mea- 
sures. 8. The great deposits of anthracite or glance-coal belong 
not to the transition series, as formerly maintained, but to the 
coal-formation properly so called. 4. There is an alternating 
series of red sandstones and red shales^ crowded with productiB 
and crinoidal remains, and occasionally with caryophyHess, pec- 
tens, and spiriferse, supporting productive coal-measures, and 
resting upon a great body of mountain limestone, which lime- 
stone rests upon old red sandstone. — Weaver in Land, and Ed. 
PhiL Mag. Aug. 1886. 

14. Difference ^Temperature betweeti Granite and Slate in 
the Cornish Mines, 

GRANITE. 
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These observations were in all cases made on jetting and run- 
ning streams of water^ on their issuing from the unbroken rock ; 
a mode which Mr Henwood thinks more likely to approach the 
true temperature of the earth at and near the place of observa- 
tion, than if the thermometers-were insoled in hpl^ bored in 

Digitized by CjOOQ IC 



Scientific InUlligence^Geology. STI 

the sides of the galleries, as these are much affected by the air 
circulating in the vicinity, which, also, being itself exposed to so 
many disturbing causes, cannot be regarded as giving more than 
a very distant approximation to the real temperature of a given 
apot.. — W. J» Henwoodi Esq. in Records of Science, Sept. 1836. 
15. The UniformUy of the Form of MourUain Slopes in the 
Higher Alps^ with an attempt to. explain thejucts, and an ex- 
position qf.the resuUing consequences, — Everywhere, at the 
height of about 5000. feet above the level of the sea, in that line 
in which in the Alps the region [of forests terminates, and gives 
place to that of pasturage, there appear, as if by enchantment, 
greatsmiling plains of about a mile broad, and sometimes many 
leagues long, which are. bounded by vertical walls of rocks, 
by fields of snow, or by slopes covered with debris, or rolled 
pebbles. On the contrary, if we descend lower, to the region 
where the forests cover the soil, there we everywhere find rapid 
declivities, cut into the shape of gorges and of funnels. This 
constant difference in the form of the slopes is owing to the differ- 
ence of the vegetation by which they are covered. In those re* 
gions where the forests exist, not only do their roots protect the 
rapid declivities of the rocks from the action of atmospheric in- 
fluences, but their trunks also arrest the descent of the debris 
which fall from the more elevated rocks. These debris in the 
long run undergo a change, and are converted into vegetable 
mould, which is ever making an addition to the soil which co- «. 
vers the rock. Under these circumstances the valley which the 
mountain forms continues to be straight, having all the characters 
of a narrow defile. On the contrary, in those places in which 
the forests are wanting, the sides of the mountains being freely 
exposed to all the vicissitudes of the weather, are unceasingly 
undergoing the process of decompo^tion, the bottom of the 
valley is gradually filled up with the debris which are constantly 
descending, whilst the lateral slopes are ever gradually receding 
from each other. Attentive observation, continued for several 
successive, years, and directed to the decomposition and rolling 
down of the slopes which are not protected by forests, would 
su|;q>ly the data for an approximate calculation of the length of 
tinpe which would be necessary for the formation of the entire 
vallfy. Ffoni these cdnsiderations we may at once perceive how 
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]BJuriou» is the pisooess of denudiEig tke dopes of the Alps cf 
dieir woody covering, a process which unlbrtttiialely is every 
day» and every where, rapidly aceomplislung ; since the neoes^ 
sary consequence is, that thus the disintegration rapidly proceeds^ 
and the way is opened up whereby avalanches^ add imnieiiKf 
blocks of rocks, descend to the lowest and most cultivated parts 
of the vaileys.^ — Escker in Bib. Umversd. 

16. On the Chalk And Cakmre groaaur qfMeud(m.-^M. Des^ 
hayes has lately communicated to the PhUomcUhic Sadaty df 
Paris, some observations which he made in a quarry at Bq$ 
MeudoUf in which may be seen, as stated by M« d^Arehiac to 
the Geological Society of France, the immediate contact of chalk 
and of the adcaire groasier^ both of the formations, according 
to M. Deshayes, being clearly cbstinguished by tlie fossils they 
contain, — ^fossils which are altogether different in the tW4> for^ 
mations (terrains). In this quarry is to be found, immediatelf 
above the hard chalk, or caMasaej a bed oi cakaire groaakr^ then 
different alternating strata of limestone, marl, and plastic clay ; 
then the thick bed of plastic day, and finally the upper cakaire 
groaaier^ The fissures, also, which penetrate into the chalk, 
proceeding from the upper surface of the bed of caUbiaaey Are 
filled widi a limestone which contains the shells of the calcaira 
groaaierj which appears to M« Deshayes to confirm his opinion 
concerning the fixed distinction betwixt the two formatiofis 
, (terrains) which are superposed upon each other. M. Deshayes 
then, from these difcumstanees, maintaiiis, that it ought not to 
be admitted as a gei^ral pnyposition, that the oldest tertiary for*- 
mation is the lacustrine or plastic clay ft>rmation ; he thmks 
that the distinction between the chalk and the tertiary former 
tion, a di^inction which is accurately determined by l^e differ^ 
ence of the fossils peculiar to these two geological epochs, leads 
us to recognise at Meudon, tertiary marine strata, imalogous to 
the calcaire groaakr, and yet situated underneath the plastic 
clay, and in immediate contact with the chalk. M. Elie de 
Beaumont, who has also examined the same quarry, stated te 
the Society that his observations had led him to quite a diffinreitt 
conclusion* He thinks that the separation between thechulk 
formation and the tertiary strata is especially determined by the 
■uurked traces of distinct eroaoa which the walen^ have rrery 
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wheve {wodueed on tbe surface of the chay^ iormatbiii m weU as 
by tbtf lacustrine deponts of clay, sand, pebbles, &c. which have 
been fanned at tbe tenaiDatioB c^ this walery revebition. M« 
Elie de Beaumont fomid at Meudon tbe traces of such efpsioDs 
immediately undemeaith tbe tUck bed of pb^ clay, partieu- 
lariscd abofre by IL Deshayes, and accordingly be thinks thirt it 
is with this, bed that the tertiary deposits commenc^; that the 
marine stn^ which are nlualed lower down, ou j^t to be eon- 
sideied as belangii^ to tbe upper part of the dialk formaticm ; 
and that the aoologieal distinctions which M. Deshayes Irishes 
to establish,, and which m this case are supported upon a very 
few species only, the greater part of the shells collected here 
being indetenDinable, are not sufficient to prevail against the 
grand gedogical characters which the general arrangement €i 
the two formations presents, and that the only conclusion which 
we can admit here, is one which must be admitted for several 
dtaik formations in the south of France, viz. that many species 
of animals, whose remains are £Dund abundandy in the old ter- 
tiary formations, egusted at the time of the deposition of the 
chalk fam93ikBSk.^Proceedmg9 qfPha. Soc. June 1836. Lin- 
slkttt 

BOTANY. 

17* DeUghi^id Smell on approaching tro^rictU lands jft^om sea. 
--^The coast of CUli, says Poeppig, *^ appeared nearly to re- 
semble tbe desolate repon of Terra del Fuego.^ Even the pa* 
ciiliar smell was wanting wludi is usually perceived aa ap- 
proaching the coasts of countries between tbe trebles, and of 
which even animals are so sensible that they become restless^ 
squaring to have a presentiment of the termination of their 
Icaig confinement, and often boldly leap overboard to reach the 
shore, which they suppose to be close at hand. On this passage 
Poeppig says in a note,— ^^ Whoever has made a voyage to tbe 
tropical countries of South America, or the West Indies, will 
always remember with pleasure tbe sensation which he experi- 
enced on approaching the land. Perhaps no sense is then so 
strongly afifeeted as the smell, especially if you a{^roach the 
coast in the. early hours of a fine summer^s morning* On the 
coasts of Cubaf the first land I saw in Americai on the 80th of 
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June 18S3, all on board werestmick with the very strong smdl/ 
like that of violets^ which, as the day grew more warm, either 
ceased) or was lost amidst a variety of others, which were per-- 
ceptfble as we drew nearer the coast During a long stay in the 
interior of this island, I became acquainted with the plant which 
emits sueh an^ intense perfume as to be perceived at the distance 
of two or three milss. It is of the species Tetracera^ and re- 
markable^for bearing leaves so hard that they are. used by thef 
native cabinet-makers, and other mechanics, /{>r various kinds of 
work. It is a etimbing plant, which reaches the tops of the: 
loftiest trees of the forest, then spreads far around, and in the 
rainy seasons is covered with innumerable bunches of sweet- 
smelling flowers, which, however^ dispense their perfume during 
the night only, and are almost without scent iu the daytime.*" 

. ZOOLOGY. 

18. Extract of a Letter from M. Gay toM.de BUmviBe^ dated > 
Valditnay 5th July 1885, regarding the hcAits of Leeches q^ 
ChUi^ and the tendency exhibited by reptiles in the same country' 
to become viviparous. — It is a remarkable circumstance that here * 
all the leeches live in the woods and never in the water; and, 
indeed^ I cannot bolanise without having my legs injured by 
their punctures. They crawl on plants, trunks, and shrubs, and 
never approach manihes or rivers ; and the only one it has been 
my fortune to discover in such localities, is a very small species* 
of ^^ BranchibdeUe^ which lives in the pulmonary cavity of the^ 
Auricula Dombeii ; it was in dissecting this molluscous animal 
that I met with it • In the neighbourhood of Santiago, I have 
discovered another species, which lives on the gills of the Asta- 
cus. ' A fact not less interesting, and which merits your atten- 
tion, is the tendency exhibited by reptiles to become vivipa- 
rous in. these southern regions. The greater number of th6se I' 
have dissected presented this remarkaUe circumstance. Thus, 
not only the harmless adder of Valdivia gives birth to living 
young, but also idl the beautiful Iguatias allied to the genus 
Leposoma of Spix, and which, on account of their beautiful oo^* 
loun^, I have, in the mean tine, taaned chrysosaurus. The 
species which I have examined, even those -which at SAHtingo 
deposit eggs, <have all, without eT%eptiM>n, presented diis pheno- 
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^enoDi and I may therefore be permitted to generalifle. The 
Batrachians have also affi>rded me some examples of this descrip- 
tion, although ia general they are all oviparous. Nevertheles$ 
a genus resembUng the RhineUa of Fitzinger, and of which seve^ 
ral species, rather prettily marked » form part of my cdlectioo, 
18 constantly viviparous, and therefore increases the proofs of a 
fact which is rendered more remarkable, by the circumstance 
Chat all the examples occur in a radius of two or three league)^ 
only. 

19* On the Changes which the Stomachs of Crabs undergo dur^ 
ing ike period of casting their Shells. — ^A very accurate account 
of these changes is given by Dr E. E. V. Baer, in the sixth num* 
ber of MiilleFs Archiv 1884. Crabs, it is well known, change 
their shells at a certain season of the year ; and it is a very old 
o{»nion that they change their stomachs at the same time, a new 
stomach being formed round the old, which is digested by the 
recently developed organ. Baer has proved that the crab's sto- 
mach consists of two coats ; one inner, which in every respect 
may be compared to a callous, horny epidermis, and which is 
destitute of vitality ; and an outer or containing coat, transpa- 
rent, but suffidently strong and vascular. The inner coat, as 
it. is well known, consists of various and very curious partsj 
some resembling boney plates, others^compared to teeth ; now 
at the period when the crab changes its skin, it likewise casts 
the inner coat of the stomach, and on this account this prc^ 
cess, analogous to the moulting of birds, and to the renewing of 
the hair in quadrupeds, isin the crab attended with very great 
constitutional disturbance, and a total interruption of the diges* 
tive function. Baer relates very accurately the changes which 
the stomach undergoes preparatory to the casting of its inner 
coat. It would be beside our present purpose to follow him in 
this description, however interesting. Some things he mentions 
are, however, specially worthy of remark ; in the first place the 
softer parts of the old epidermis or inner coat of the stomach are 
very, rapidly digested in the stomach, as soon as it has recovered 
its functions, and has, which it does quickly, formed a new lin- 
ing on its inner surface. But there are other harder parts that 
cannot be so readily digested and dissolved, and which are other- 
wise disposed of. The hard and hollow bones, populary termed' 
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tbe teeth, are got rid of hy^ being diacbai|;ed tiitoogb die e^p- 
terual onfioe correiSrpQDdiiig to tbe moutfa* Tbei« Aceolber fiolid 
pliites of tbe epidecmic pcHrtioa <^ tbe slomacb, lAkub are aat 
of a sbiqpe cid<Ailated to initate tbe neir add tender e|»deniii% 
and consequently they can be retwied with iupmiity, and aee 
destined to p^orm a new and ourious fi]netion» for aceording 
to Baer, these [dates, for some time pieparatory to the act of 
easting the shells, rafndly increase in weight and in solidity, aa 
as at the period we are speaking they may be considered as fomh 
ing c(»isiderable reservoirs of earthy inatteri to be gradually 
dissolved and digested in tbe newly lined stomach, at the veiy 
time earthy matter is required by tbe animal for the formirticn 
of its new shell. These plates are popularly called craihsiom$f 
and when submitted to the digestive process aoesi lose their 
roughness, and become smooth and polished before they are ea* 
tirely dissolved. These crab-stones are chiefly composed of 
carbonate of lime^ and Baer has proved, by repeated analy8]% 
that the fluid contents of a crab's stomach contain (at the tims 
these stones are in them) a considerable por^n of lime, caibonic 
acid, and muriatic acid. It is interesting to observe, that the 
chemical investigations of Dulk render it highly probable, thi^ 
the chief solvent in the crab's stomach is the same add whidi 
plays so important a part in human digestion and in dyi^psia, 
viz.^^^ mufiaiic acid.^^Duilin Medical Journah 

ANTHROPOLOGY. 

20. Dread/id I^ecis of the Immoderate Use qf Coca.-^lk 
Poeppig, in his Travels having mentioned the Coca plantations^ 
gives a very long account of the remarkable plant, which has now 
become an indispensable necessary of life amongst the Indians of 
tbe Andes; and, as an article very extensively cultivated, deserves 
great attention. The coca {EryihroxyUm Coca, Lam.) is a bush 
from six to eight feet high, somewhat like a blackthorn, which it 
resembles in its numerous small white blossoms, and the lively 
green of the leaves. These leaves, which are gathered and care* 
fully dried, are an article of brisk trade, and the use of them is 
as old as the first knowledge of the history of Faru. It is a 
stimulant which acts upon the nerves in the same manner as 
opium. Unhappily, tbe use of it has degenerated into a very 
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which Me0i» ineurable. The Indiana of Ameriea, especiaUy 
those of the Peruvian Andes, notwithstanding the civilizadon 
which surrounds them, haire a vague sense dP 'their own in- 
curable deficiency, and hence they «re eager to relieve themselves, 
by violent excitements, from such melancholy feelings. This 
accounts not only fcH* the use of the coca, but also for the bound- 
less lav« of spirituous liquors^ which possesses' scarcely any other 
people in the world in an equal degree. To the Peruvian, the 
coca is the source of the highest gratification ; for under its in- 
fluence his usual melancholy leaves him, and his dull ima^ha- 
tion presents him with images which be never enjoys in his 
usual state of mind. If it cannot entirely produce the terrible 
feeling of over-excitement that opium does, yet it reduces the 
person who uses it to a similar state, which is doubly dangerous, 
because, though less in degree, it is of a far longer dilation. 
This effect is not perceived until after continued observation ; for 
a new comer is surprised indeed at the many disorders to which 
the men of many classes of the people are subject in Peru, but 
is very far from ascribing them to the coca. A look at a deter- 
mined coquero gives the solution of the phenomenon ; unfit for 
all the serious concerns of life, such a one is a slave to his pas- 
sion, even more than the drunkard, and exposes himself to far 
greater dangers to gratify his propensity. As the magic power 
of the herb cannot be entirely felt, till the usual concerns of 
daily life, or the interruptions of social intercourse, cease to em- 
ploy the mental powers, the genuine coquero retires into solitary 
darkness or the wilderness, as soon as his longing for this intoxi- 
cation becomes irre»stible. When night, which is doubly aw- 
ful in the gloomy forest, covers the earth, he remains stretched 
out under the tree which he has chosen ; without the protection 
of a fire near him, he listens with indiff<^ence to the growling 
of the ounce ; and when, amid peals of thimder, the clouds pour 
down torrents of rain, or the fury of the hurricane uproots the 
oldest trees, he r^ards it not. In two days he generally returns, 
pale^ trembling, his eyes sunk, a fearful pictore of unnatural in- 
dulgence. He who has once been seized with this passion, and is 
placed in a situation that favours its development, is a lost man. 
Dr Poeppig beard in Perm truly deplorable accounts of young 
raeQ of good familie?^ who, in an accidental visit to tHe woods, 

c c .? r^ T 
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began to use coca to pass away the time, soon acquired a relish 
for it, and from that moment were lost to the civilused world, 
and, as if under some malignant spell, refused to return to the 
towns. We are told how the relations at length discovered the 
fugitive in some remote Indian village, and, in spite of his tears, 
dragged him back to bis home. But these unhappy persons 
were as fond of living in the wilderness, as averse to the more 
orderly mode of life in the towns; for public o^Hnioh condemns 
the white coguero^ as it does an incorrigible drunkard among 
us. They, therefore, take the earliest opportunity of escaping 
to the woods, where degraded, unworthy of the white complexion, 
the stamp of natural superiority, and become half savages, they 
fall victims to premature death, through the immoderate use of 
this intoxicating herb. 

21. Effects of compressed Air on the Humcm Body. — ^Dr 
Junod has communicated to the Academy of Science the results 
of his experiments with compressed air. In order to operate on 
the whole person, a large spherical copper receiver is en^Ioy- 
ed, which is entered by an opening in the upper part, and which 
has a cover with three openings ; the first for a thermometer, 
the second for a barometer or manometer, and a third for 
a tube of communication between the receiver and the pump. 
The air in the receiver is perpetually renewed by a cock. 
When the pressure of the atmosphere is increased one-half, 
the membrane of the tympanum suffers inconvenient pressure, 
which ceases as gradually as the equilibrium is restored. Res- 
piration is carried on with increased facility ; the capacity of the 
lungs seems to increase ; the inspirations are deeper and less 
frequent.. In about eighteen minutes an agreeable warmth i^ 
felt in the interior of the thorax. The whole economy seems to 
acquire increased strength and vitality. The increased density 
of the air appears also to modify the circulation in a remark- 
able manner : the pulse is more frequent, it is full, and is re- 
duced with difficulty ; the dimensions of the superficial venous 
vessels diminish, and they are sometimes completely effaced, so 
that the blood in its return towards the heart follows the direc- 
tion of the deep veins. The quantity of venous blood contain^ - 
in the lupgs ought then to diminish, and this explains the in- 
creased breathing of air. The' blood there is then determined 
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ki a larger quantity to the arterial syateio, and especially .to 
the bnun. The imagiDation becomes active, the thoughts are 
accompanied with a peculiar charm, and some persons are affect- 
ed with symptoms of intoxication. The power of the muscular 
system is increased. The weight of the body appears to diminish. 
When a person is placed in a receiver, and the pressure of 
the air is diminished one-fourth, the membrane of the tympanum 
is momentarily distended ; the respiraticHi is inconvenienced, the 
inspirations are short and frequent, and in about fifteen or 
twenty minutes there is a true dyspnoea. The pulse is full, 
compressible and frequent ; the superficial vessels are turgid. 
The eyelids and lips are distended with superabundant fluids, 
and hemorrhage and tendency to syncope are sometimes in- 
duced ; the skin is inconveniently hot, and its functions Increased 
in activity ; the salivary and renal glands secrete their fluids 
less abundantly.— -2>7iu/. and Edin. Phil. Joum.^ August 1836. 
^% Manner of. obtaining Blood in cases where the Vein does 
not yidd it readily ; by Dr jffur^iacft.— The plan is applicable 
to all cases where open veins do not give a sufficient quantity 
of blood, or in bleeding fat persons where the veins ar^ not very 
apparent. To produce the effect, says M. Burdadi, it is mere- 
ly sufficient to apply a ligature also on the other arm, as is 
you were about to open a vein in it. After an interval of from 
two to ten minutes, the vesisels of both arms will be swollen and 
full of blood. As soon as the person feels numbness, the liga- 
ture is to be relaxed, and compression made with the thumb, 
that the blood of the open vein may flow in a jet ; the flow of 
blood is to be kept up or stopped by tightening or relaxing both 
ligatures. — GrU/e et WaUher Journal der Chvrurgie* Dublin 
Medical Journal, 

£8. Poisoning by Arsenic cured by the Hydraied Tritoxide of 
Iron.'-^A remarkable case of this description is recorded in the 
Gaz. Med. de Paris (22d August 1886) by M. Monod. The 
subject of it was a hair-dresser, thirty-five years of age, who, in 
a paroxysm of delirium tremens, swalbwed a drachm and a hi^lf 
of white oxide of arsenic. Half an hour afterwards thp antidote 
was given to him, suspended in water, and he drank in twelve 
hour& all the tritoxide produced by the decomposition of five 
ounces five drachms of the trito-sulphate of iron. He had no 
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violent colic, and twenty4ioui% afterwards experienced seJGircely 
any UBearineBs^— ii«i 

' M, AfuOomkal and Phffskit^al Remarics on Hunchbadc$. 
^*-^Althottgh the abssrvadons of Dr Stem, recorded in Miillef s 
Archiv, cannat be said to throw any new light upon this sub- 
ject, yet they have served to place in nearer jinctapoeition, and 
have elicited some curious points of comparison on the organic 
zation of this deformed class of persons. £yen the most inat* 
tentire obserrer mixst have remarked the sort of family Bkehess, 
both of mind and body, that runs through the individuals bu 
bouriug under this deformity, a likeness arising not merely from 
the existence of a hnmp in all, but from a similarity hi com- 
plexion, in the general form of the head, and in tin care* worn, 
superannuated appearance of the face. Their limbs, too, have 
All the same disproportbned appearance, and seem evidently 
fiishioned to serve a trunk of larger propK»rtions. But though 
&e growth of other paf ts, as for example, the extremities, has 
not been suppressed equally with the growth of the trunk, yet 
iVeither has the development of these parts poceeded regularly, 
^d it is to this curious phenomenon that the memoir of Stem 
is directed, for he proves that the different bones of the extre- 
mities in hutichbacks do not bear their due proportion to eadi 
Other. Thus the ^igh-Jtone is somewhat shorter than it ought 
to be, even in proportion to the diminished stature of the indi- 
vidual, while the bones of the feet are very large, and suited to 
a much taller person ; of all the bones the humerus is propor- 
tionally the longest, and to this is owing the great comparative 
length of the upper extremities in people thus deformed. The 
skulls of hunchbacks present a very curious proportion between 
the cranium, properly so called, or brain case, and the skeleton 
of the face. In fact the former equals in size that of a well 
grown adult, while the bones of the face remain undeveloped 
and small, as in childhood ; this gives their physiognomy a 
very curious expression, for in their heads old age and wisdom 
seem associated with several of the elements of childhood and 
^mplicity. In the form of the lower jaw, in the great size of 
the mouth, and the compressed flatness of the lips, in the sharp 
dongated nose, we recognise a striking likeness between all 
hunchbacks. It is Curious thus to find that a diseisi^ of one or 
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of « few Teftebne, oeeuYti&g ^ aw ^nrf^ p€fA»d qf Vfe^ serv«B 
not UMieiy as a foumktbii ibr a peroianeift deforaiitj in the 
jq^iie itedf, bat provai thai meam of tnodifykig the shse and 
shape of ereti distant oi]gans, such as the bones of the fiice and 
^f the exlftmities ; an occnirrenee of tins soart taking plaee befoie 
<i«r eyes, and long after Urth, teadies us what we may expect 
^m injuries or diseases of any important organ during the 
growth of the foetus ; prepares ue for eiipecting that certain 
itmllbnimtioiis ^ central organs neeessaril j give rise to second- 
ary distUYbanees in the development of some given parts lying 
more in the circoinference. It would be extremely interesting 
to determine what influence the Aiuation of the hump has in dis- 
tui^bbg dktant development ; is the genefal formation of the 
ine and Mmbs, when the bump tartses low ^n the back, different 
£ricM that which dfetfaiguishes those whose bumps occupy a si- 
eaation^ higher up ?^f It is eurioos enough, ^id contrasts stnxigly 
wkh the effeefes on the fiidal devek>pnient produeed by a hump 
on the back, that some influx are bom with the face fuUy 
formed, but wanting the bmin and spinal marrow !«^/&id 

85. Soeraies rwi p&isomd by Hemlock* — Dr Chrfetison, in h'ls 
memmr on hemlock, in the Edinburgh Philosophical Transao- 
tions» states, that the pdscm which terminated the existence of 
-Soicrates was not our hemlock, or, at least, that the description 
•^ven of the symptoms produced by the action of the poison do 
not correspond with those of the hemlock known to us. Plato 
says, *< When he felt his limbs grow weary, he lay down on his 
hack, for so the man had told him to do, and at the same time 
•the person who administered the poison went up to him, and 
examined, for a little while, his feet and legs, and then squeezing 
his foot strongly, asked him whether he felt him do so ? So-* 
crates replied, that he did not. After this the man did the 
same to his legs, and proceeding upwards in this way, shewed 
that he was cold and stiff. As he approached him he said to 
us, that when the effects of the poison would reach the heart, 
Socrates would depart ; and now the parts about the lower 
belly were cold, when he uncovered himself (for he was covered 
up), and said, which were his last words, Crito, we owe Escula- 
pius a cock, pay the debt, and do not forget it. It shall be done 
(replied Crito), but consider wheth^ you have any thing else to 

Digitized by CjOOQIC 



9flS SiAeniific Iitiellig0n€e^jinffi^'iop<J<igif. 

^ff Socrates answered Dpt, but in a short time was convulsed." 
Tbe foUowiog were the phenomena observed when conemy or 
the essence of hemlocl^i was a^bninistered :r-^^ Six drops were 
allowed to {blII into the baqk of the throat of a young active 
p^ppy.ten weeks old. In thirty seconds there w^ sudd^ con* 
vulsive respiration, and some stiffness of the hind legs, imme- 
diately folbwed by great feebleness of those legs. In a few se- 
conds the fore-legs became also very feeble. In sixty seconds 
from the time the pcHson was introduced the breathing oeased.^ 
Slight convulsive tremors followed for a single minute more.^ 
The author concludes that the ancient poisoii is sdll unknown 
tons. . 

26. Veuih gjT Mr David Douglas,* eastracted Jrom^ a LeUer 
bffj. GoodruJi and J.DieJlf publiahed in tfa Ke Kwmu Hawaii^ 
a paper printed ai Honolulu, lioy. 96. ISM, and inserted im 
SiliimarCa American JomnaL^^ From Edward Gurn^, aa 
Englishman, we received the following account of the tn^kal 
scene : About ten minutes before six o^dock in.the morning, 
Mr Douglas arrived at his house on the mountain, and wished 
him to point out the road to Hilo, and to go a short distance 
with him. Mr Douglas was then alone, but said ikisiSL his man 
had^gcKie out the day before (this was probably John, Mr 
DeilPs coloured man). After taking breakfast, Edward accom- 
panied Mr Douglas about three-fourths of a mile, and after di* 
reeling him on the path, and warning him of the traps, went on 
about half a mile further with him. Mr Douglas then dismissed 
him, after expressing an anxious wish to reach Hilo by evening, 
thinking that he could find out the way himself. Just before Ed- 
ward left him, he warned him particularly of three bullock traps, 
about two miles and a half a-head, two of them directly on the 
road, the other on the side. Edward then parted with Mr 
Douglas, and went back to skin some bullocks which he had 
previously killed. About eleven o^cloek two natives came in 
pursuit of him, and said that the European was dead, and that 
they had found him in the pit in which the bullock was. They 

* Mr Douglas was bora at Perth, Scotland, and had travelled hi various 
parts of the world as a naturalist, connected with the Horticultural Society 
of liondon. He was engaged in his scientific pursuits when he met with the 
£iUl accident. It took place on the l^th of July 1834. 
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meiitioiiedy that as they were coining up to this pit, one of thekti 
obier?ing some of the clothing on the side exclaimed lok, but in 
a nfometit afterwards discovered Mr Douglas within the caVe^ 
trampled under the feet of the bullock. They went back im«> 
mediately for Edward, who left his work, ran to the house for 
a musket and ball, and hide, and on coming up to the pit, found 
the bullock standing upon Mr Douglas's body. Mr Douglas 
was lying upon his right side. He shot the animal, and after 
drawing him to the other end of the pit, succeeded in getting out 
the body. His cane was with him, but the bundle and dog were 
not. Edward, knowing that he had a bundle, asked for it. Af- 
ter a few moments^ search, the dog was heard to bark, at a short 
distance a-head> on the road leading to Hilo. On coming up to 
the place, he found the dog and the bundle. On further exa* 
nmiation, it appeared that Mr Douglas had stopped for a mo* 
ment and looked at the empty pit, and also at the one in which 
the cow had been taken ; that after passing on up the hill some 
fifteen fathoms, he laid down his bundle, and went back to the 
fit in which the bullock was entrapped, and which lay on the 
fflde of the pond opposite to that along which the road runs, and 
that whilst looking in, by making a misstep^ or by some other 
fatal' means, he fell into the power of the infuriated animali 
who speedily executed the work of death. 



NEW PUBLICATIONS. 

The Northern Fhray or a Description oftfie Wild PlanJU belonging to 
the North and East of Scotland / with an account of their places of 
growth and properties. By Alex. Murray, M.D. Part I. 8vo. 
Pp. 183. Adam & Charles Black, Edinburgh ; Brown & Co. and 
dark & Son, Aberdeen ; and Smith & Elder, London. 

In his preface the author jnstly remarks, that the Flora Scotica 
of Lightfoot, and Uie more recent work of Sir William Jackson 
Hooli;er, belong rather to the southern and western parts of the king- 
dom than to Scotland in general. The late eminent Mr Don of 
Forfar (father of Professor Don of London) long ag* made known 
the botanical riches of the Clora Mountains ; and some partial lists 
of the plants of the Orkney Islands, and of the county of Sftther- 
land, likewise appeared : but, with these exceptions, the hatanv of 

Digitized by VjOOQIC 



890 New PMkaHofU. 

like noith of SoDthnd, properly «o oilM, bas in a gretfl 



4e«i tmeocplofedy or at least its teeasures baT« ] 
jBtiL Thd present work is intended to snpply tbe defieiwoy. ht Ui 
anatfgeaieDt Dr Murray has not adopted tlie Natuisd Ordei% b«t 
baa.foUowed the Idmiffiaa System* This first part proceeds as fiur 
•s Cnseata in PentaodEia DjgyBia,.(th]s geoaSi however, beings Jby 
mistake^ afqparently iadaded in the order Monogynia), but does net 
embrace any of the Umbellifero. In bis descriptions of species^ Dr 
Morray has deviated widely from the Linnaean canon. He does not 
first give the decidedly specific characters in a certain nnmber of 
words, and then a detailed description in a separate paragraph ; but 
he combines the characters requisite for distinguishing one species 
from another, with any other points deemed useful or interesting. 
If this plan detract from the rank of the publication as a strictly 
botanical work, it will perhaps render it more popular. The num- 
ber of rare alpine species described by Dr Murray, even in this 
portion of his labours, will surprise and delight the lowland bota- 
nist. He will here learn, that amid the CSova Mountains of Angm, 
he may, in the course of one summer day, fifl his vaseulum wiA 
aueh plants as Voronica alpina, Saxifraga rivubris, Gentiana nivalin 
Alopecams alptnus and Phlenm alpinum. In the extreme noitt» 
again, afanostat John CGroat's, he may pick the Pingakola4dputa 
and Primula Sootica. Regarding this last, we may remark, that it wis 
first brought to Edinbui^ horn the Orloiey Islands by Dr NeiU in 
1806, as an insular variety of Primula farinosa ; but, on being culti- 
vated by Mr Don, at the Botanic Garden, was pronounced by that 
acute botanist to be ^eeifically distinct. Dr Murray most justly 
bears testimony to the << discoveries of Mr Don having been latdy 
confirmed and extended f* and we regret, therefore, that he should 
have seemed to throw the slightest doubt on the fact of Hierochloe 
1>orealis (Holcus odoratus, Lin.) being a native of Forfarshire, by 
using the expression, '^ said to have been found there by Mr Don." 
The far more showy and more easily observed plants, Sobchns cce- 
ruleus and Lychnis alpina, originally discovered by Brlr Don, long 
baffled the search of more recent herborizers, but were at length 
found in plenty by Dr Graham and his students. There seems no 
reason to doubt, therefore, that though the less conspicuous holy- 
grass has hitliprto eluded the keen eyes of the Professor of Botany, 
and his zealous pupils, it, too, will one day repay their indefatigable 
toils in some ^^ narrow mountain valley," — the habitat assigned to it 
•by Mr Don. And which ** narrow'* as it may sound at the fire-side. 
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mU prdhaUy h^ fcand of very respeetaUe ampUtiMk, tk% \i6tuAtt 
(»F For&r bdng noted for underrating alpine distanced. 

Bttt we hmre not room to enlarge. Let Dr Murray go on 
iritii equal care and 'seal, and we confidently predict, from the 
^eeiiiien bow publidMd, that hk work will prov« one of the moot 
mteresting of local Floras.* In an appendix we find ** Notes from 
the Ancients,'* by Mr Fraads Adam, on some of the nathre plants 
described in this part of the Flora, cnrions and amusing enough ; and 
also ** OboerTations on the Agrioohural properties of several of our 
native plants,** by the Rev. Mr Farqnharson—- obeervations which 
wiU be found interesting and important to all enterprising and im- 
proving agriculturists and sheep-farmers. 



List qf Patents granted in Scotland Jhom 1th Jviy to 10th 
SepUmber 1836. 

1. To Davib FisHn of Wolverhampton, in the county of Stafford me- 
dianic, for an invention of an improvement in sieam^nglnes.*''— Sealed 7(ii 
July 1896. 

2. To Haxek STAirsrELD of Leeds, in the county of Yorlc, merchant, for 
an invention, communicated by a fore^ner residing abroad, of ** improve- 
ments in madiinery for preparing certam threads or vams. and for weaving 
certain fabrics."— 8th July 1836. 

3. To Thovas Rock Shvte of Watford, in the county of Hertford, silk- 
throwster, for an invention of ^ improvements in spinning and doubling or. 
ganzine silk."— 8th July 1836. 

4. To KoBERT Walter SwnmvitKx of South Shields, in the county of 
Durham, agent, for anjnvention of ** certain improvements in the manu&c- 
ture of plate-glass — 12th July 1836. 

5. To Edward Jelowicki of No. 8 Seymour Piece, Bryanstone Square, 
in the countv of Middlesex, £s^., tor an invention, communicated by a 

foreigner residing abroad, of " certam improvements in steam-engines.*' 16th 

July 1836. 

6. To Beitjamtk SrsfacoNS of Winchester Street, in the burgh of South- 
wark and county of Surrey, engineer, for an invention of ** certain improve- 
ments in chemical retorts, stills, and other apparatus, and in the macninery 
connected therewith, and by the use or employment whereof various processes 
ctoi be speedily, conveniently, and economically performed.** — 18th July 1836. 

- 7* To JoHii Isaac Haweihs of Chase Cottage, Pancraa Vale, in the 
Hampstead Road, in the county of Middlesex, engineer, for an invention, 
communicated by a foreigner residing abroad, of ** an improvement in the 
art of manufacturing iron and steel.**— 18th July 1836. 

8. To John Archibald of the parish of Alva, in the county of Stirling 
and kingdom of ScotUind, manufacturer, for an invention of" certain improve- 



* While this sheet is in the press we learn that the '^saxl&age more exclu- 
sively confined to the mountains, but found on the coast of Ban£&hire^** men- 
tioned at p. xii. of Dr Murray^s preface, has recently been ascertained to be 
one of the varieties of the very variable Saxifragahvpnoides, Linn.— « i^^ecies 
which occurs sparingly on Arthur's Seat hills at Emnburgh. We have also 
heard that, since the publication of the first part of the Northern Flora, Elyna 
carldna (Schoenus monoicus) has been found in Braemai*, by Mr Geoige 
Dickie, surgeon. Digitized by OOC 
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meiits in machinery, or apparatus for carding wool, and doffin/i^, atraighten- 
iDg^ TOeongy ro^in^^d drawing rolls or cardings -of wooy*-^l8t July 1830L 

9. To mLLiAM WAIN WRIGHT PoTTsof Burslem, in the county of Stafford, 
ehina and earthem-ware manufacturer, William Machtk of Burslem afore- 
aaid, china and earthen- ware manufacturer, and William Bourne of Burslem 
aforesaid, manager, for an invention of ^ an' improved method or pirocess, 
vhereby inqMresaions or patterns in oae or more colours or metallic prepun^ 
tions are produced and transferred to surfaces of metal, wood, cloth, paper, 
papier mach^e, bone, slate, marble, and other suitable substances prepared, or 
otherwise not being used or known, as earthen-ware, porcelain, china, glass, 
or other similar substances.*' — ^29th July 1836. 

la. To Walter Hancock of Stratford, in the county of Essex, engineer, 
for an invention of '^ an improvement or in^provements upon ^teoBi-engiiies." 
—29th July 1836. , 

11. To John M*Dowall of Johnstone, in the county of Renfrew, Scotland, 
ewneer, for an invention of *^ certain improvements in machinery for sawing 
and cutting, and likewise in the mode of applying motive power thereto.**-^ 
2d August 1836. 

12. To Heitrt Walker Wood of No. 39 Austin Friars, in the city of 
London, merchant, for an invention of *^ certain improvements in certain lo- 
c(»notive apparatus."— ^tfa August 1836. 

13. To John Burns Smith, of Salfi)rd in the county of Lancaster, spinner, 
and John Smith of Halifax in the county of York, dyer, for an invention of 
*^ a certain method or methods of tentering, stretching, or keeping out doth 
to its width, made either of cotton, silk, wool, or any other fibrous substances 
by machinery.'*-* 11th Auflust 1836. 

14. To Henrt Gore of Manchester, machine-maker, for '< an invention of 
certain improvements in the machinery or apparatus for spinning or twisting 
cotton and other fibrous substances." — 11th August 1836. 

15. To Samuel Hall of Basford, in the county of Nottingham, gentleman, 
for an invention of ^ improvements in propelling vessels, also improvements 
in steam-engines, and in the m^hed or methods of working some parts there- 
ofvSome of which improvements are applicable to other useful .purposes."-* 
15th August 1836. 

16. To Thomas Earl of Dunbonald of Regent's Park, in the county of 
Middlesex, for an invention of '< improvements in machinery and apparatus 
applicable to purposes of locomotion.** — 15th August 1836. 

17* To Joshua Bates of Bishopu^te Street in the city of London, mer« 
chant, for an invention, communicated by a foreigner residing abroad, of 
^ certain improvements in machinery for cleaning and preparing wool." — 
19th August 1836. 

18. To John Sharp of the bur^^h of Dundee in the county of Forfar in 
North Britain, fiax-spinner, for an mvention of'' certain machinery for con- 
verting ropes into tow, and certain improvements in preparing hemp or fiax 
for spinning ; also certain improvements in certain machinery ibr the pre- 
paration thereof for spinning, part of which improvem'ents are also applicable 
to the preparing of cotton, wool, and silk, for spinning.**-— 24th August 1836. 

19. To James Champion of Manchester, in the county of Lancaster, ma- 
chine-maker, for an invention of " certain improvements in machinery for 
spinning, twisting, and doubling cotton and other fibrous substancea.**-i-31st 
August 1836. 

20. To John SpRiNOALLof Oulton in thecounty of Suffolk, iron-founder, |br» 
an invention of <^an improved mode of manufacturing certain parts of ploughs,** 
2d September 1836. 

21. To Richard Thomas Beck, of the parish of Little Stonham in the 
coiHtly of Suffolk, gentleman, for an invention, communicated by a foreigner 
reiriding abroad, *^ of new or improved apparatus, or mechanism, for obtain- 
ing power and motion to be used as a mechanical agent generally, which be 
intends to denominate Kotae Vivae.*'— 10th September 1836. 

22. To Henry Scott Junior, and Robert Stephen Oi.iver, hatters in 
the city of Edinburgh, for an invention, communicated by a foreigner resid* 
iM abroad, '< of a certain improvement or improvements in tha^manufacture 
ofhats, caps, and bonneU"— iOth September 1836. ^ 9' '^^^ ^^^ 
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